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Summary  of  the  Study  of  the  Economics  of  Conservation  Farming  in 
Illinois  -  E.  L.  Sauer,  Urbana,  Illinois .-"Economic  studies  of  conservation 
to  date  have  not  given  all  of  the  answers  to  the  problem  by  any  means, 
-  But,  they  have  rather  definitely  pointed  out  these  significant  facts: 

"Farms  with  high  conservation  scores  tend  in  Illinois  to  follow  a  complete 
conservation  plan,  including  (1)  testing  and  treating  the  soil,  (2)  using 
the  land  according  to  its  capabilities,  (3)  using  rotations  with  ample 
acreages  of  deep-rooted  legumes,  and  (4)  using  proper  water  disposal 
practices,  such  as  grass  waterways,-  contouring,  strip  cropping,  terracing, 
tile  and  open-ditch  drainage  where  needed.    These  farms  also  tend  to 
utilize  forage  crops  through  livestock. 

"With  regard  to  specific  water  disposal  practices  used,  we  find  the  re-, 
suits  of  such  a  program  to  be  that  contour  farming  increases  crop  yields, 
reduces  soil  and  water  losses,  and  on  the  average  does  not  increase  total 
farm,  operating  costs.    Ilath  regard  to  the  total  farm  business,  we  find  that 
conservation  plans  do  not  necessarily  increase  earnings  immediately.  Con- 
siderable effort  and  money  must  usually  be  expended  before  positive  results 
are  achieved.    Our  evidence  indicates,  however,  that  long-time  benefits 
from  conservation  are  certain. 

"Comparisons  of  farms  having  conservation  plans  with  otherwise  comparable 
farms  that  do  not,  show  that  the  conservation  farms  have  spent  more  money 
for  soil  and  related  improvements,  have  more  land  in  legumes  and  grasses, 
have  higher  crop  yields,  produce  more  and  better  quality  hay  and  pasture, 
feed  m.ore  livestock,  have  higher  livestock  production  and  returns,  and 
^       secure  larger  net.  farm  incomes. 

"In  all  comparisons  livestock  efficiency,  as  measured  by  'returns  per  $100 
of  feed  fed,'  was  higher  on  the  high-conservation  farms  than  on  the  others. 
Does  thisrmean  that  the  operators  on  the  high-conservation  farms  vrere 
better  managers,  that  they  fed  better  feed,  or  what?    It  can  be  argued — 


^>    This  report  is  for  in-Service  use  only  and  should  not  be  used  for  publi- 
cation without  perraission  from  the  Washington  Office,  Soil  Conservation 
Service  Research. 

^    All  research  work  of  the  Soil  Conservation  Service  is  in  cooperation 
with  the  various  State  Experiment  Stations. 
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although  oior  studies  have  not  proved  it—that  betoer  feed  supplies— grain, 
hay  and  pasture — on  the  conservation  fams  are  responsible  for  the  greater 
livestock  efficiency.    In  getting  progress  in  agriculture — and  constrv^-'.tion 
farming,  represents  progress — it  is  important  to  get  farmers  to  adopt 
systems  which,  in  the  hands  of  the  average  operator,  achieves  general 
progress.    And  a  large  number  of  farmers  are  average  operators.  Systems 
that  conserve  soil  and  water  bring  better  crop  yields,  makie  the  land  easier 
to  work,  and  apparently  (although  this  is  a  tentative  conclusion)  provide, 
better  feed  supplies,  one  of  the  bases  for  more  efficient  livestock  pro- 
duction, 

"Although,  for  a  ^''ear  or  more  after  a  conservation  plan  is  adopted,  net 
incom.e  may  be  lower  than  it  would  ordinarily  be,  studies  made  in  different 
areas  of  the  state  show  that  money  spent  on  conservation  is  a  sound  in-' 
vestment.    In  addition  to  improving  both  present  and  future  productivity, 
conservation  practices  usually  increase  the  net  income  in  one  to  four  years, 
depending  on  the  extent  of  the  farm's  conservation  needSo    The  returns  pro- 
vide a  safe  basis  for  establishing  credit  to  put  the  conservation  program 
into  effect.    Although  the  net  incom.e  may  be  reduced  temporarily,  the 
productive  value  of  the  land  increases  immediately,  protecting  the  financial 
position  of  the  landowner  until  the  long-tim.e  benefits  of  conservation  can 
accrue*    With  our  increasing  population  and  present  declining  resources, 
investments  in  soil  conservation  should  continue  to  pay  high  dividends o 

Irrigation  of  Alfalfa  -  T.  C.  Peele,  Clemson,  3.  C. -"Tests  to 
study  the  effects  of  irrigation  on  yields  and  quality  of  alfalfa  hay  and 
moisture  requirements  of  alfalfa  were  initiated  in  1947c    Two  acres  of 
alfalfa  were  planted  on  an  area  of  Cecil  sandy  loam  and  fertilized  with 
1000  pounds  of  4-10-6  fertilizer,  700  pounds  of  manure  salts  and  20  pounds 
of  Borax  per  acre.    After  the  second  cutting  on  June  1,  1948^  1000  pounds 
of  3-12-12  fertilizer  and  10  pounds  of  borax  per  acre  were  applied. 

"A  sprinkler  system  was  used  to  apply  from  lo5"  to  2,0"  of  water  per 
irrigation  at  the  rate  of  Oo5"  per  hour,  the  approximate  infiltration 
rate  of  the  soil. 

"Two  moisture  levels  were  maintained  by  irrigation  and  a  third  treatment 
was  unirrigatedo    Four  plots  were  used  for  each  treatm^ent.     One  irrigated 
treatment  received  additional  water  when  50%  of  the  total  water  available 
to  the  plants  at  the  8"  depth  had  been  dissipated,  and  the  second  when  50% 
of  the  18"  depth  had  been  used,,     Gypsum  electrical  resistance  blocks  were 
used  to  study  moisture  condition  and  to  determine  the  time  for  irrigation. 

"The  yields  from,  the  three  treatments  and  the  water  received  by  each  are 
shown  in  Table  1,     The  yields  from,  the  irrigated  treatments  are  significant- 
ly higher  than  the  unirrigated  for  the  first  and  second  cuttings  on  June 
1  and  July  19,     There  are  no  significant  differences  between  the  yields  from 
the  irrigated  and  unirrigated  for  the  third  and  fourth  cuttings  on  August  26 
and  October  6c    The  lower  yields  for  these  cuttings  were  caused  by  con- 
siderable insect  and  w^orm  damage. 
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"Under  the  field  conditions  of  the  19^8  growing  season,  approximately  8  to 
10  inches: of  water  were  required  to  produce  one  ton  of  alfalfa  hay  or  about 
lo5  to  2  inches  of 'water  per  week*" 

'Irrigation  of  Field  Corn  -  T.  C.  Peele,  Clemson,  S.  C. -"Field  corn 
has  been  irrigated  for  the  past  three  years.    During  1946  and  1947  approxi- 
mately two  acres  of  a  hybrid  corn,  Funk's  G-714  were  planted  and  fertilized 
with  2100  pounds  of  4-10-6  fertilizer  plus  the  equivalent  of  200  pounds 
nitrogen  per  acre.    In  1947,  muriate  of  potash  was  added  at  the  rate  of  250 
pounds  per  acre.    Four  varieties,  Dixie  17,  Wood's  V-125,  Douthit's 
Prolific  and  Funk's  G-714  were  planted  in  1948. 

"A  sprinkler  irrigation  system  was  used  to  apply  supplemental  water  at  the 
rate  of  0.5"  per  hour,  and  lc25  to  2.00  inches  total  were  applied  per 
irrigation.    Gypsum  electrical  resistance'  blocks  were  installed  at  8  and 
18  inches  depths  in  both  the  irrigated  and  unirrigated  areas  to  study  moisture 
relations,  and  to  determine  the  time  of  irrigation. 

"Two  blocks  of  approximately  0.5  acre  each  were  irrigated  in  1946  and  1947 
and  two  blocks  of  the  same  size  were  unirrigatedo     Irrigations  were  made 
when  50-60^  of  the  total  available  water  had  been  usedo     Three  treatments, 
with  5  plots  in  erch  treatment,  were  made  in  1948.     One  treatment  was 
irrigated  when  50^  of  the  total  available  vrater  remained  in  the  soil  at  the 
8  inch  depth,  one  when  25^  of  the  total  available  water  remained  in  the 
soil  at  the  8  inch  depth  and  the  third  was  unirrigated, 

"Table  1  shows  yields  of  Funk's  G-714  for  the  three  years  from  the  irri- 
gated and  unirrigated  plots  and  water  each  treatment  received.    Table  2 
gives  the  yields  of  the  four  varieties  panted  in  1948  from  the  irrigated 
and  unirrigated  plots.    Dixie  17  and  Funk's  G-714  appeared  to  respond  to 
irrigation  more  than  the  Wood's  V-125  and  Douthit's  Prolific.  Hov/ever, 
there  were  no  significant  differences  between  the  yields  from  the  irrigated 
and  unirrigated  treatments, 


Table  le — Corn  Yields  from  irrigated  and  Unirrigated  Areas. 


Year 

Rainfall 
During  Corn 
Growing  Seasons 

1  

Water  Added  by 
irrigation 

Corn 
Unirrigated 
Plots 

Yields 

Irrigated 
Plots 

Inches 

Inches 

bu./acre 

bu./acre 

1946 

23.37 

3.00 

116 

138 

1947 

9.41 

5«30 

22 

110 

1948 

23o37 

4.00  , 

113 

1  _  1 

117 

Average 



18.72 



4ol0 

84 

- 

122 

1  ,           ,    .  .. 
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Table  2, — Yields  from  irrigated  and  unirrigated  corn  varieties,  1948, 


in  bushels  per  acre 


Variety 

Uriirrigated 

Irri^ 

yated-5;- 

A 

B 

..Dixie  17    •. 

...  123'  

130 

.  ,  .131    .  -. 

Funk's  G--714 

113 

113 

123 

Wood's  V-125 

99 

106 

■101 

'Douthit's  prolific 

87 

1    1 

84 

92 

Note:'    Rainfall  for  the  growing  period  was  23.37".    An  additional  4.00"  of 
"  water  T/ras  added  to  the- irrigated  plots.  ■"' 


The  A  treatment  was  irrigated  when  the  available  water  in  the  soil 
was  reduced  to,  50%  at  the  8  inch  depth  and  the  B  treatment  when  it 
reached -25^  at -this  depth.  ■ 

Late  Turning  Versus  Early  Turning  of  l^inter  Cover  Crops  -  C.  S. 
Britt,  Beltsville,  Maryland  .-"Late  turning  of  w.inter  cover  crops  on  tobacco 
land  greatly  increases  the  amount  of  top  growth  produced  by  the  covers.  Air- 
dry  weights  of  early  turned  and  late  turned  covers  are  compared  in  table  1, 


Table  1. — Air-dry  weight  of  top  growth  of  cover  crops  turned  early  and  late  - 
 1  year  tobacco  rotations.    Beltsville,  '''Maryland,  1948.  


Kind  of  Cover  Crop 

P0UNT3S  P^R  ACRE  l/ 

Earl3r  Turned  i  Late  Turned 
April  13     ■ 1      May  19 

Increase  due  to  Late  Turning 

ITieat  &  Vetch 
Vetch 
Rye  grass 
Rye  &  vetch 

Ryegrass  and  Nitrogen-/ 
Ryegrass  and  vetch 

1,154  7,294 
527  i  4,301 
263        !  3,485 

1,600  !  12,069 
527  i  5,781 
527        1  5,029 

 :  1  \  

■  6,140 

3,774 
3,222 

10,469 
5,254 
4,502 

1/    Average  of  two  samples, 

3/    20  Ib's.- -nitrogen  (as  ammonium  sulphate)  per  acre  applied  April  8,  1948. 


"the  late  turning  of -wheat,  rye  or  ryegrass  zlves-  a  residue  with  considerable 
resistance  to  decomposition  and  the  residues  are  still  visible  in  and  on  the 
soil  in  late- September  "lAdien  the  new  covers '  are  planted. 

"The  cover  crop  plots  generally  give  lighter  voIihub  weights  of  soil  than  the 
plot  with •  no- -cover .    Also,  the  late  turned  cover  plots  tend  to  give  lighter 
weights  than  the  ^rly  turned  cover  plots.    These  volume  weights  are  given 
in  table , 2 , 
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Table  2. — Volume  weights  of  soil.: (3  to  6  inch  depth  in  ridge)  following 

early  and  late  turning  of  cover  crops  -  1  year  tobacco  rotation. 

 Beltsville,  Maryland,  September  16,  1948.      ,  -   

I  Volume  T/eights  in  Soil  1/ 


Kind  of  Cover  Crop 


Early  Turned  -  April  13  !   Late  Turned-May  19 


None 

Vetch 

Ryegrass 

Ryegrass  and  vetch 
RRye  and  vetch 


1.53  / 
1.47  tl 
1.40 
1.33 
1.34 


1.38  , 
1.31  2/ 
1.34 
1.30 


l/   Average  of  5  samples. 
2/    Average  of  10  samples. 


Effect  of  Erosion  at  Marcellus  1939-1942  Still  Apparent  -  G.  R,  Free, 
Marcellus,  New  York. -"The  corn  yields  for  1948  from  the  plots  at  Marcellus, 
which  wer.e fallow  from  1939-1942  and  lost  270  tons  per  acre,  or  2  inches  of 
soil,  during  that  period,  were  approximately  85^  those  from  plots  which  v\rere 
in  meadow  during  that  time,  and  lost  only  1.3  tons  per  acre.    All  of  these 
plots  in  1948  received  1,000  pounds  per  acre  of  10-10-10.     Yields  since 
1942  for  the  eroded  plots,  expressed  as  a  percentage  of  those  from,  the  ex- 
meadow  plots,  have  been  as  follows; 


Crop  and  Year 


Treatment 


Yields, 
Percent 


Corn,  1943 
Oats,  1944 
Alfalfa  Timothy 

•  hay,  1945 
Alfalfa  Timothy 
■   -  Hay,  1946 
Corn,  1947 
Corn,  1948 


Manure  &  superphosphate  ;  47 

Superphosphate  j  70 

None  '  92 

None  86 

Manure  &  superphosphate  70 

1,000  lbs.  per  acre     -  j 

10-10-10  ;  85 


Irrigation  Increases  Potato  Yields  at  the  Arnot  -  E.  A.  Engdahl.- 



Yield,  bushels  per  acre 


Water  source 

^^^^ 

One  ton  5-IO-IO 

x^j^^         -^^^ ... 
Tvjo  tons  5-10-10 

12" 

18"  36" 

12" 

IS" 

36" 

Rain  only 

323 

393  i  291 

437 

430 

344 

Rain  plus  2.8" 

372 

351  1  333 

433 

457 

383 

Rain  plus  3o7" 

386 

382  I  354 

478 

458 

355 

Ave.  increase  from  irrig. 

56 

-29  1  53 
1 

19 

28 

25 

"The  rainfall  for  June,  July,  and  August  was  almost  ideal  —  A. 5,  4.0,  and 
3. 7  inches,  respectively.    However,  there  was  a  dry  period  the  latter  part 
of  •  Augus-t  and  first  part  •.  of  _ September .     The  potatoes  were  irrigated  at  this 
time  in  sufficient  amounts  to  maintain  as  near  as  possible  field  capacity 
at  the  high  rate  of .  application.       ^ 

"In  general,  the  18"  spacing  with  hi-:h  fertilization  and  water  application 
showed  up  as  being  the  most  promising.    All  plots  showed  good  vine  growth, 
having  an  excellent  canopy  for  soil  protection  during  heavy  rains.  Tops 
died  down  in  the  order  of  water  and  fertilizer  application;  the  highly 
fertilized  plots  remained  green  at  the  beginning  of  the  harvest." 

Effect  of  a  tobacco  crop  on  soil  moisture  -  Roy  C.  Dawson, 
College  park,  Md,-"The  nitrate  content  of  the  soil  prior  to  and  at  different 
intervals  after, -transplanting  tobacco  is  shown  in  the  following  table. 
The  tobacco  was  transplanted  on  June  25,  1948*     On  June  8-11,  before, 
transplanting,  the  nitrate  content  was  about  the  same  thiToughout  the .  five- 
foot  depth  in"  plots  with  and  without  tobacco.    On  July  6-12,  approximately 
two  weeks  after  transplanting,  there  was  still  no  appreciable  difference 
between  the  nitrate,  content  of  plots  with  and  without  tobacco.  However, 
the  August,  September,  and  October  samplings  showed  much  greater  amounts  of 
nitrates  in  plots  which  were  free  of  grovfing  plants.    The  young  tobacco 
showed  no  noticeable  effect  on  soil  nitrates  two  weeks  after  transplanting. 
Six  and  one-half  v^eeks  after  transplanting,  the  nitrate  content  of  the  top 
foot  of  soil  was  greatly  reduced  by  the  vigorously  growing  plants.     The  data 
indicate  that  a  slight  increase,  probably  of  questionable  significance, 
resulted  in.  the  nitrate  content  of  the  top  foot  of  soil  after  removal  of  the 
tobacco  crop.     This  is  shown  by  the  nitrate  content  of  0,89  ppm  in  the  0-1' 
depth  of  the  tobalcco  plbtS"on  August  9-llj 'before  removal  of -the  crop,  as 
compared  to  1.18  and  2.87  ppm  5-6  days,  and  42-44  days,  respectively,  after 
removal  of  the  tobacco  crop.    The  tobacco  was  grown  following  spring  plowing 
of  an  alf alfa-brom.e  sod. 

"During  the -June  and  July  samplings  the  greatest  •  amount--. of  nitrates  was 
found  in  the  top  foot  of  soil -when  the  added  plant  residues  were- concentrated , 
As  the  season  progressed,  the  nitrates  gradually  moved  downward.    During  the 
August  sampling,  which  was  preceded  by  8.41  inches  of  rainfall,  there  was  a 
considerable  increase  in  the  nitrate  content  of  the  second  foot  of  soil  when 
n©  tobacco  was  grown,  and  in  the  third,  fourth  and  fifth  foot  depths  of 
plots  with  or  without  a  growing  tobacco  crop. 
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Distribution  of  Nitrate  Nitrogen  (ppm)  in  Profile  of  Alfalfa-Bromegrass 
Plots  with  and  without  Tobacco  at  Different  Dates  after  Transplanting 


Preceding 

T  — 

! 

Depth  of "Sampling 

Notes 

Rainfall 
Inche  s-"- 

i  Crop 

0-1' 

'  1-2' 

1 

j  2-3- 

4-5 1 

Before  trans- 
planting tobacco 

7.28 



j       June  8-11, 

19Zl8 

None 

3.70 

1  3.53 

'  1.19 

;  0„53 

0.61 

None 

4.42 

'  2.90 

i  1.24 

1  0„60 

0.65 

Approximately 
2  weeks  after 
transplanting 

5.92 

Tobacco 
None 

7  •  OO 

9<,06 

July  6-12, 
1   4.26   j  2.08 

'  3.59   i  1.94 

1 

1948 

j    J-  •  uo 

i  1.25 

i  • 

0. 76 

Approximately 
6-1/2  weeks  after 
transplanting 

8.41 

1 

August  9-11, 

1948 

Tobacco 
None 

0.89 

6  c  72 

3.03 

10.80 

2.53 
5.11 

t  1.69 

!   1»  7Q 

i 

1.18 
1.31 

5-6  Says  after 

2.90 

■ 

September  13 

-i4,  1943 

harvest  of 
tobacco 

Tobacco 
None 

1.18 
6.49 

0.90 
7.18 

2.64 
5.00 

'  1.70 

1  2.94 
t 

1.39 

1=92 

4.2-44  days  after 

4.66 

October  20-2 

3,  1948 

harvest  of 
tobacco 

i 

TobaccQ 
None  j 

2.87 
7.38 

1.85 
6.10 



0.87 
3.52 

j  1.40 

1  3.23 

0.93 
1.86 

■K-    Amount-of  rainfall  since  last  sampling  date.    Samples  were  taken  aboUt 
one  month  apart. 


The  Effects. of  Rye  Cover  Crop,  Corn  Stalk  Mulch,  and  Land  Resting 
on  Sweet  Potato  Yields  -  0.  R.  Neal,  New  Brunswick,  N.   J.-"The  experiment 
which  has  been  running  four  years  was  designed  to  study  the  effect  of  corn 
stalk  mulch  for  sweet  potato  production  and  the  value  of  a  year  of  land 
resting  on  sweet  potato  yields,     A  rye  cover  crop  was  also  used  as  a  means 
of  controlling  erosion  and  adding  organic  matter  to  the  soil. 

"The  land  resting  treatment  in  1944  consisted  of  a  rye  winter  cover  crop 
disced  down  in  the  late  spring,  soyrbeans  drilled,  and  the  beans  disced  down 
in  the  fall  and  another  rye  cover  crop  seeded.    The  land  was  not  plowed 
during  this  operation,    A  similar  treatment  using  broadcast  field  corn  in 
place  of  soybeans  Yvas  applied  to  two  additional  plots  in  1947.     On  all 
treatments  vine  type  sweet  potatoes  occupy  half  of  the  plot  and  bush  type 
occupy  the  other  half. 

"In  1948  the  mulch  was  not  applied  to  the  sweet  potatoes  and  the  land  rest- 
ing treatm.ent  of  rye  cover  crop,  soybeans,  and  rye  cover  crop  xvas  repeated 
on  the  two  plots  previously  rested  in  1944- 
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"Average  sweet  potato  yields  under  the  treatments  listed  are  shovm  in  the 
following  table  for  the  yaars  1945,  1946,  and  1947  as  well  as  the  yield 
for  1948. 


Treatment 


Yield 'U.  So  No.  I's  -  Bu..  per  acre 


Vine  •  type-  r 


d-ysav  ave. 

1948 

92 

172 

102 

261 

64 

211 

108 

262 

Bush  type 


j      3-year  ave^j  1948 


None 

Rye  cover  crop 
Corn  stalk  mulch  until  1948 
Rested  1944  and  1948 
Rested  1947 


92 

113 
58 
119 


150 
216 
212 

289 


"Prior  to  1948  the  jrield  on  plots  with  corn  stalk  mulch  has  been  reduced' 
Lut  by  not  applying  it  in  1948  the  yield  was  substantially  increased  over 
the  check  plots.     This  tends  to  confi  rm  our  c  xplanation  that  the  mulch  •  - 
material  absorbs  .considerable  amounts  of  water  during  light  rains  ¥fhich 
later  evaporates,  thus  robbing  the  plants  of  moisture  vihich  might  have 
entered  the  soil  had  there  been  no  mulch. 


"As  in  previous  years  the  bush  type  ST-veet  potatoes  responded  to  the  resting 
treatment  more  than  did  the  vine  type," 

Forage  Yields  in  Relation,  to  Grass  I/Iixtures  and  Number  of  Clippings  - 
G.   J.  "'ihitf ield J  fimarillo,  Texas. -"For age  production  for  1948  was  above  average 
reflecting  the  increased  araount  of  precipitation  received.    When  the  final 
clippings  were  made  December  13  and  14,  the  blue'  grama  and  buffalo  grass 
was  mature,  with  no  green  forage.    Western  wheatgrass,  just  starting  new 
growth,  had  1  to  2  inches  green  forage,  while  crested  wheat  had  5  inches 
new  growth. 

  Forage  Production  for  1948 


Pasture 


Grass 


Total  Lbs. 
Forage/Acre 


Lbs.  forage/acre 
3/18-12/13/48 


I-l 

Blue  grama  and  buffalo 

837->«<-  i 

716^- 

H 

Blue  gramia  and  buffalo  j 

574-"-  i 

513^- 

H' 

Western  wheat  j 

1,485^-^  i 

878-K- 

1-2  E 

Blue  grama,  buffalo  and  western  j 

r 

wheat  j 

1,15BH.  ..  j 

7424f 

i-2v; 

Blue  grama,  buffalo  and  j 

i 

western  wheat  1 

1,620->h;-  j 
1,452---  ' 

972^> 

F 

Western  v.iie  at  j 

742^- 

1-4 

Crestod  "'vheat  } 

1,012-;;-;;-  ' 

641-"- 

These  plots  clipped  March  18,  1948  and  Decem.ber  13,  1948 
-;Hr  These  plots  were  only  clipped  December  13,  1948. 


Forage  Yields  in  Relation  to  Soil  Treatments  -  Richard  M.  Smith, 
Puerto  Rico. -"Some  forage  yield  data  are  summarized  by  ISr.  Telford  in  the 
two  folloviing  tables: 

Table  1, — Forage  Yields  from  Surface  Treated  Native  Pasture  at  the  Federal 


Station,  November  1,  1948  to  January  3,  1949' 


Treatment-"- . 

Dry  Wt.  Yields 

I  Desirable 

Spc-cies-x-x- 

(6  replicates) 

lbs ./acre 

i             %  by 

Lime 

516 

j  55 

P 

420 

!  22 

LP 

642 

i  18 

LPK 

726 

j  42 

•   ■  LPKN 

1158 

!  86 

i 

^  First  treatment  -  Early  May,  1948  ' 

Nitrogen  treatm.ent  repeated  November  1,  19^8 
->h;-  The  desirable  species  were  mostly  tropical  carpet  grass  (axonopus 
compressus)  and  'beggar  weed'  legumes  (Desmodiura  sp.).    The  un- 
desirable species  include  cortodera  (Paspalum  millegrama) ,  mallow 
(Malvastr-um  spicatuni),  dropseed  (Sporobolus  indicus),  sensitive 
plant  (Mimosa  pudica),  and  several  species  of  trees  and  shrubs. 
Gages  are  being  placed  to  obtain  yields  on  untreated  plots  of  this 
native  pasture. 


Table  2, — Forage  Yields  from  Dairy  Pasture  Management  Study,  Nov.  &  Dec.  1948 


Pasture 
Number 

Treatment-^- 

Dry  Wt.  Yield 
lbs. /acre 

!     Species  Composition 
:     and  explanations 

3 

- — ' 

None 

1851 

;     Molasses  grass-90^ 
1     Kudzu  -    ^  10^ 
i     Prtviously  in  Molasses 

grass 

None 

2063 

•    Molasses  grass  -  20^ 
j     Kudzu  -    ^  50% 
j    Vfeeds  -  30^ 
1     Freviously  in  Hudzu 

1 

LP   ' 

3296 

i    Molasses  grass  -  70^ 
:     Kudzu  -  30^ 

T  ■  ■  ' 

j    Previously  in  molasses 

grass 

4 

3025 

,    Molasses  grass  -  /+5% 
i    Kudzu  -  55^ 
i    Previously  in  Trailing 

Indigo 

7 

^■lp  ' 

! 

3424 

i    Molasses  grass  -  35% 
I    Kudzu  -  65^ 
i    Previously  in  Kudzu 

2 

r 

3313 

■    Molasses  grass  -  60^ 
;    Kudzu  -  40^ 
i    Previously  in  Trailing 

Indigo 

5 

!  LPK 

I 

2939 

'    Molasses  grass  -  65^^ 
•    Kudzu  -  35^ 
i    Previously  in  Molasses 

e'rass 

r:8 

1  LPK 

1 

i 

J  , 

3456 

1  ■■  -  ..I..,,  ,.-  —  —  

.    All  grass  -  15^ 
1    Kudzu  -  75^ 
1    Weeds  -  10% 
1    Freviously  in  Kudzu 

Treated  and  seeded  early  in  Spring,  1948. 

Cow  days  of  grazing  on  each  pasture  are  available  but  are  not  simxr.arised 


as  yet. 
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"Species  and  ground  cover  estimates  on  tv;o  other  areas  of  treated,  native 
pasture  shovi  a  definite  response  to  N,  but  none  to  LF  or  to  LPK  as  yet." 

Progress  in  Study  of  Structure  of  Tropical  Soils  -  "VCe  think  that  we  are 
making  some  progress  toward. a  fundamental  understanding  of  the  nature  and 
the  causes  of  the  famous  structure  of  tropical  soils.    Detailed  observa- 
tions of  soil  profiles  in  the  field  and  of  samples  in  the  laboratory  are  of 
considerable  assistance.     Pore  space  analyses  are  providing  supporting 
evidence.     In  addition,  we  are  using  modifications  of  Middleton's  dispersion 
ratio,  and  of  MgCalla's  water  drop  determination  of  test  aggregate  stability. 
Wet  sieving  has  not  proved  satisfactory  because  of  the  great  stability  of 
most  lumps  or  clods  or  aggregates  being  studied.     The  McCalla  method  can 
only  be  used  by  greatly  increasing  the  intensity  of  the  water  drop  energy 
application. 

"Earthworm  casts  constitute  a  very  important  part  of  the  aggregates  in 
many  surface  soils,  and  these  are  extraordinarily  stable  by  the  methods  used. 
However,  earthworms  do  not' seem:  to  be  a  prim.ary  factor  influencing  the 
natural  structure  of  soil  profiles.     Their  m.ain  im-portance  seems  to  be  in 
regenerating  a  favorable  aggregation  at  the  soil  surface. 

"Unpublished . physical  data. of  Dr.  Bonnet  are  of  great  assistance  in  helping 
us  to  understand  the  various  soil  structure  relationships." 

Gom  Yields  in  Relation  to  Cropping  Systems  and  Tillage  Practices 
F.  L.  Duley,  Lincoln,  Nebraska.-" The  corn  plots  at  Lincoln  and  Hastings 
were  all  harvested  and  the  corn  shelled  and  moisture  determiinations  made. 
Tables  1  and  2  show  the  yields  for  the  various  treatments.     The  results 
this  year  further  em.phasize  the  point  that  the  stubble  mulch  system  is 
relatively  m_ore  effective  in  rotations  that  supply  large  amounts  of 
leguminous  material  for  miaintaining  the  nitrate  content. 

"On  the  Hastings  Project  the  corn  was  badly  damaged  by  the  extremely  hot 
weather  during  the  last  week  of  August.    The  yields  were  low,  but  it 
will  be  seen  that  under  these  conditions  stubble  mulching  was  more  effective 
in  bringing  corn  through  a  period  of  dry  weather.     The  effect  of  stubble 
mulching  depends  largely  upon  just  when  the  dry  weather  hits  the  crop 
and  the  degree  of  severity.     It  has  been  repeatedly  shown  that  stubble 
mulched  corn  usually  withstands  more  drought  than  vihere  the  land  is  plowed. 
That  is,  it  will  resist  drought  a  little  longer.     If  the  drought  is  broken 
after  the  corn  on  .plowed  land  has  been  greatly  affected  but  while  the 
subtilled. is  still . holding  on,  there  may  be  eonsiderable  difference  in 
favor  of  stubble  mulching.     This  is  v<hat  happened  on  the  Hastings  Project 
this  year.  >. -  .  _  .   
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Table  1. — 19/V8  Yields  of  Corn  in  Different  Cropping  Systems  at  Lincoln,  Neb« 

Decrease 

Cropping  System  Plowed      Subtilled  compared 

'vith  plovred 


Bu./A.  Bu./A. 

High  Fertility  Level  r-  Lei^umes  in  Rotation 


1.  Corn  after  sorghum  after  2-year 

'  sweetclover 

2.  after  old  alfalfa 

3o  after  2-year  sweetclover 

4.  after  corn  after  2-yGar 

sweetclover 

5«  after  corn  after  1-year 

svreet  clover 

6o  after  oats  with  sweetclover 

7*  after  wheat  after  2-year 

sweetclover 

8,  after  wheat  after  oats  after 

2-year  sweetclover 

9*  after  1-year  sweetclover 

  .-Mean 

Mean  exclusive  of  9 


90.5 

83«9 
87o5 

86.1 

83.9 
80.1 

84.2 

77.5 
52.9 
80.7 
84.2 


88,6 
85«9 
81o6 

78.4 

78.1 

77.6 

77.2 

77.4 

71.5 

79.6 
80c6 


Bu./A. 


1.9 

+  2eO 

5.9 

7.7 

5.8 
2.5 

7.0 

0.1 

+18.6 


1,1 
.  3.6 


Low  Fertility  Level  -  No  Legune  in  Rotation 


Corn  after  wheat  after  oats,  10th  year: 

On  continuous  subsurface  tillage 

On  subsurface  tillage  for  corn  and  oats, 
■   plowed  for  wheat 

On  spring  ploTvred  for  corn,  subtilled  for 
wheat  and  oats 

On  fall  plowed  for  corn,  continuous  plov;ing, 
all  residues  removed 

On  fall  plowed'  for  corn,  continuous  plowing, 
all  residues  returned 


Bushels  per  acre 
39.4 
43.7 
49.1 
51.9 
54.9 


Table  2. — 1948  Yields  of  Corn  in  Different  Cropping  Systems,  Hastings,  Neb, 

!  Subtilled  i  Plowed       i   '  J^^^i^^f^ 

Subtiliage 


Cropping  System 


Sweetclover  2  years,  corn 

Sweetclover  2  years,  oats,  wheat, 
corn 

Sweetclover  2  years,  wheat,  corn 


Bu,/a. 
13.5 

lloO 
0.8 
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Crop  Production  Increased  by. Level  Terrace  -  R,  3.  Dickson, 
Spur,  Texas. -"Holding  one  dashing  rain  of  3.86  inches  that  fell  in  June 
of  194-8  paid  big  dividends,  even  though  rainfall  for  the  year  totalled  only 
14.33  inches.    Cotton  and  cottonseed  from  an  area  with  closed  level  terraces 
brought  ^67*17  pei'  acre  while  cotton  grown  on  straight  rcvrs  wi  th  1/2  of  1 
percent  slope  brought  138.17.     Over  a  22-year  period  the  closed  level 
terraced  area  has  produced  $752«60  in  cotton  per  acre  or  an  increase  of 
$248.12  over  returns  from  cotton  grown  on  straight  rows  up  and  down  l/2^ 
slope.     There  has  been  no  erosion  on  the  closed  level  terraced  area  for  a 
22-year  period  ' 

Heavy  Applications  of  Manure  Sorghum  Litter,  or  Clover  Straw  Greatly 
Increased  Productivity  of  Native  Buffalo  Grass  -  Results  from  experim.ents 
with  commercial  fertilizers,  manure,  sorghum  litter  and  clover  strav/  to 
increase  productivity  of  native  buffalo  grass  on  Vveymouth  clay  loam  soils 
show  that  heavy  applications  of  litter,  either  sbr'ghum,  clover  straw  or 
manure  all  increased  the  yield  of  grass  from  3  to  4  times  of  that  produced 
on  untreated  areas  during  seasons  of  1946,  1947  and  1948.    The  m.anure  was 
not  any  more  effective  than  sorghum  litter  (old  silage)  for  increasing  the 
yields  of  grass.    Complete  fertilizers,  such  as  ^4,-12-4  at  100,  200,  and 
400  lbs,  per  acre  or  nitrogen  and  phosphorous  drilled  into  the  sod  also 
failed  to  increase  the  yield  of  grass.    Soil  m.oisture  determinations  made 
follov\ring  heavy  rains  showed  that  heavy  applications  of  litter  greatly  in~ 
creased  the  absorption  and  penetration  of  m:oisture  and  reduced  the  amount 
lost  by  evaporation  from  the  soil  surface."  ■  ■ 

Utilization  of  stubble  in  Dryland  ^'Yheat  Farming  in  Relation  to 
Protein  Content  of  the  V^eat  Prjoduced  -  Hugh  C.  McKay,  St.  Anthony,  Idaho. - 
"The  utilization  of  stubble  in  some  areas  of  dry  land  wheat  farming  has  a 
serious  depressing  effect  on  nitrate  production  "v±iich  results  in  loviev 
yields.     In  southeastern  Idaho  the  utilization  of  stubble  has  resulted  in 
only  a  slight  depressing  effect  on  nitrate  development 'which  did  not 
effect  the  wheat  yield  but  it  did  effect  the  protein  content  of  the  wheat 
as  shoT/tTi  by  the  following  table. 

Percent  protein  of  wheat  from  various  residue  and  tillage  treatments. 

 Tetonia  Experiinent  Station   ^   

Type  of  Plow  Used   .  Stubble  Burned  .        Stubble  Utilized  Average 


Moldboard      '  16,97 

One  v^ay  disk  15.96 

Modified  Moldboard  15.45 

Average  16.13 

Fall  plovv  moldboard 

One  way  disk         75  lb.  Am.  Sul. 

2000  lb.  Straw 

4000  lb.  Straw 


15.07 

16.02 

14.76 

15.36 

14.29 

14.87 

14.71  - 

17.21 

15.90 

14.68 

13.69 

"The  above  data  shows  that  the  utilization  of  stubb5.e  has  a  depressing 
effect  upon  protein  content  of  the  wheat.      The  highest  pBrcent  of  protein 
16.97^  is  found  v\rhere  the  stubble  is  left  on  the  surface  with  the  modified 
moldboard  plow.     In  comparing  the  average  of  the  3  plows ,  the  moldboard 
gives  the  highest  percent  protein,  the  one  way  disk  next  and  the  modified 
moldboard  gives  the  least. 

"Fall  plowing  with  the  moldboard  gives  a  higher  percent  protein  than  any 
other  method. 

"The  application  of  75  pounds  of  ammonium  sulphate  brought  the  percent 
protein  up  to  15.9  as  compared  to  li4i>76  for  the  one  way  disk  where  no 
fertilizer  was  used.  ' 

"The  application  of  2000  lbs,  of  strav>r  depressed  the  protein  content 
somewhat  but  the  least  protein  was  found  under  the  4000  lbs.  straw 
application. " 

Progress  in  the  Utilization  of  Protective  Ground  Cover  by 
Grazing  -  J.  R.  Johnston,  Temple^  Texas«-"On  Decem^ber  7th,  31  of  the 
steers  used  in  the  194-8  livestock  utilization  of  grasses  and  legumes 
studies  were  sold  on  the  ForthWorth  market  at  4^-26. 50/CWT.      These  31 
steers  were  grazed  on  oats,  sweetclover,  sudan  grass,  and  sudan  grass  from. 
March  through  August,    These  steers  were  fed  in  dry  lot  from  September  to 
Decem.ber  7th, 

"The  31  steers  sold  on  December  7th  yielded  an  average  of  59«1  percent 
dressed  carcass.    Twenty-seven  of  these  steers  graded  choice  and  4  graded 
good, 

"The  18  steers  used  to  graze  improved  and  unimproved  Bermuda-Buffalo  grass 
were  placed  on  feed  in  October  and  will  not  be  ready  for  market  until 
March.     The  permanent  grass  pasture  steers  weighed  approximately  100  lbs. 
per  steer  less  than  the  temporary  pasture  when  they  went  to  the  feed  lot,." 

Corn  Yields  in  Relation  to  Methods  of  Seedbed  -  G,  M»  Browning^ 
Am.es,  Iowa. -"The  effect  of  different  methods  of  seedbed  preparation 
with  and  without  fertilizer  were  continued  in  western  Iowa  in  1948.  The 
yields  and  stands  are  sumi-arized  in  thfelf elifcTiiring  tablefeiis  r.,,jort. 
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Grazing  Results  from  Seed^:cl  Dryland  Pastures,  Archer  Field 
Station  -  0.  "K.  Bernes,  Laramie,  i'^^yoraing.-" Table  1,  gives  t^e  grazing  rates  and 
lamb  gains  for  the  first  six  years  and  for  19 AS, , the  seventh  year* 

"These  results  indicate  that:  (1)  In  dry' years  these  grasses  fall  in  pro- 
duction to  a  point  approaching  the  native  pasture,  whereas  in  average  or 
above  average  years  their  production  is  2  to  3  times  greater  than  native 
pastures^  (2)  Seedings  made  in  widespaced  rov:s  (35"  apart)  have  shown  only 
a  slight  drop' below  average  production- during  the ,  tw.o  dry  years  we  have 
experienced.     In  favorable  years  this  spacing  has  not  produced  as  much  as  the 
close-spaced  drill  rows  and  consequently  the  average  for  the  7  years  from 
the  wide-spaced  rows  is  lower  t-han  for  the  drilled  seedingsj  (3)  The  mixture 
of  crested  and  alfalfa  in  35  inch  rows  is  the  m.ost  outstanding  seeding  in 
this  study.     In  194B  this  pasture  carried  30  per  cent  more  sheep  than  the. 
row  seeding  of  Crested  wheat  alone.     This  diff.ference  is  also  in  line  with 
the  6  year  average.    In  194.8  this  crested  wheat-alfalfa  mixture  in  35  inb.h . 
rows  carried  nearly  double  the  number  of  sheep  supported  on  the  drilled 
crested  mheat  pastures;  (4.)  The  Russian  virildrye  and  western  wheat  grass 
pastures  have  consistently  supported  fewer  animals  than  crested  wheat  and 
this  was  true  again  in  1948.    Both  of  these  pastures  are  used  in  the  summer 
and,  for  that  reason,  daily  gains  of  the  aniraals  run  lower  than  they  do  on 
spring  grazed  pastures^  (5)  The  blue  grama-buffalo  grass  pasture  continues 
to  fall  in  production.    As  previously  pointed  out,  .the  .buffalo  grass  has 
spread  at  the  expense  of  the  blue  grana  and  the  grazing  capacity  and  gains., 
have  been  reduced  as  this  increase  took  place.     The  ground  cover  on  the 
pasture  is  still  high,  being  equal  t-o-good  native  pastu:^e-,r ilthohgtohthe 
grazing  capacity  has  fallen  belovv  that' for  native  pasture*  1.  .The" lam.t?  gairtirfmom 
this  seeded  blue  grama-buffalo  grass  pasture  fell  to  less  than  one-half 
that  on  native  pasture  in  1948.  '        '  ■ 

Table  1. — Grazing  r.esults  froFi  seeded  dryland  pastures.  Archer  Field  Station 


6  Yr.  Ave .  1942-1947      |   '  1948 


Sheep  Days  j 

Lamb  Gain 

Sheep.  Days. 

Lamb  Gain 

Per  Acre  |^ 

Per  Acre 

Per  Acre 

Per  Acre 

Standard  crested  wheat 

165  1 

—■  ^r-  r-  ; 

100 

66"  "  ■  ■ 

■  53 

Fairway  crested  vfheat 

161 

.■  97 

.  665 

,  46 

Grass .  mixture -X- 

-  145  1 

.  83 

.62 

41 

Grested  wheat-Slf alf a 

178  i 

105    :  •  ■ 

■  -119    ■  •  ■■ 

■  :  -  67  ■  

(35"  rows) 

Sreeted  \vheat 

1 

(35"  tows) 

■'  129 

•  91   

  48.  .  :. 

Russian  wild rye 

122 

"60 

53 

25 

Western  wheat           ■•  ■  . 

130 

..71 

54 

35 

Blue  grama-buffalo  grass 

■  127 

41 

38 

11 

Native  pasture 

63 

30 

50 

26 

Includes:    Crested  wheat,  western  wheat,  Russian  wildrye. 


Wheat  Production  in  Relation  to  Tillage  and  Cropping  Method  - 
Torlief  Sr  Aasheim,  Havre,  Montana^-"Following  is  a~ tabular  summary  of 
results  obtained  from  certain  tillage  practices  and  cropping  methods  at 
the  North  Montana  Branch  Station,  Havre,  Montana,  and  at  a  Field  Trial 
near  Froid,  Montana^ 

North  Montana  Branch  Station,  Havre,  Montana,  Average  of  six  years  1943 
 through  1948  

Grain       Straw      Test         Percent    ~  Percent 
Fallow  Method  Yield       Yield     Weight      Protein  Moisture 

Bushels    Pounds    Pounds  Per  foot 


Sub-Surface 

T 

18.6 

2404 

56.7 

16.0 

13.1 

It  n 

B 

17.6 

2404 

56.3 

16«0 

13.2 

Average 

18.1 

2404 

56.5 

16.0 

13.2 

Oneway 

T 

17«7 

2378 

56.2 

16,4 

12.5 

B 

18a 

2502 

56.7 

16.5 

12,8 

Average 

17o9 

2440 

5605 

16.5 

12.7 

Mold  Board  Plow 

T 

17.4 

2398 

56.4 

l6o7 

12.2 

11           n  11 

B 

17.7 

2503 

$6,7 

16c  7 

12.8 

Average 

17.6 

2450 

5606 

16c  7 

12.5 

All  Unburned  All  Burned 

Average  yield  grain,  bushels  17.9  17.8 

Average  yield  straw,  pounds  2393  2469 

Average  test  weight,  pounds  56.4  56<.6 

Average  percent  protein  ^16.4  16.4 

Average  percent  moisture  per  foot  12 „6  12,9 


T  -  Stubble  not  burned. 
B  -  Stubble  burned. 


Averages  of  various  tillage  and  cropping  practices  conducted  at  Froid, 

Montana,  during  the  years,  1941  through  1947.  

Bushels  Pounds        Test  Percent 

Treatment                        Grain  Straw         Weight    p^^^jj  Moisture 

 Per  Acre  Per  acre    Per  Bu.  Per  foot 

Idle                              B       20,7  1882         60.1         12.2          11. 5 

Idle  (Weeds  mowed)       T       21.0  2017         59-8         12,6  11.0 

Average  all  idle              20.9  1950         60.0         12. 4  11,3 


Corn  ground  21.5  2081         59-9         12.2  11.1 

■  '.  •  J    -■    -  .        ■  (Contrmi^d)  — 


Methods  of  Fallow  -  Alternate  Crop  and  Fallow  System 


Oneway 

27,9 

3023 

58.9 

14.9 

13.0 

M.  Bd.  Plow  D.F.  &  W. 

B 

28.5 

30S5  • 

■  59.5 

15.0 

14.1 

M*   Bu  •  ■  rlovv  U  •  i? .   &  'A-  * 

5V .  ±  ■ 

M.  Bd.  rlow  D.r. 

rp 
J. 

J<-<-J 

1  / 

XZf  •  fS 

T  9  Q 

M,  Bd.  Plow  R.™. 

i 

J5L),  / 

j<-<^  1 

CCJ  Q 

1  "3  ? 

M.  Bd.  Plow  BoL. 

T 

2^,3 

3222  . 

59.2 

.    14.8  ■ 

13.3 

Ave.  all  Mde  Bd. 

29.2 

31§8 

.59.2 

■  ■  14<.9  ■ 

13.3 

Noble  Cultivator 

T  ■ 

27.7 

2987 

59.5 

i4.il  - 

13.6 

Chase  Cultivator 

T  : 

29.2 

.  3023 

59.4 

J.  J  .  D 

Chase  Cultivator 

B 

.■28o4' 

3id4--:- 

.  ■  59.1 

" S  c '"'5 

,  ,Xj>»  4- 

Ave.'  all  Sub-Surface 

28c,4 

3038 

'  .  59.3 

T  /  / 

■  IT  J- 

Tvvo-Xear  Crop,  One- 

-Year  Fallow  System 

1st  crop  R-1 

T 

29.2 

■  3315 

58.0 

-l-P.-i- 

1st  crop  R-2 

T  . 

28  c  8 

3432 

57,8 

15  0  4 

1st  crop  R-3 

T 

28.5 

3381  , 

58.0 

Ave,  1st  Year  Crop 

28.8 

3376 

57.9 

15-3 

2nd  crop  R-1 

T 

24.1 

2116 

59.3 

13e6 

11.9 

2nd  crop  R-2        ,  ' 

B 

25o4 

■  2272 

58.6 

13»9 

2nd  crop  R-3 

T 

20  o  6 

2101 

59.3 

13.7 

11.9 

Ave.  2nd  Year  Crop 

23.4 

2163 

59.1 

13c7 

11,9 

Grain  and  straw  yields  for  1945  not  included  due  to  damage  from  wind,  hail 

and  sawfly. 
Soil  moisture  average  of  five-foot  depths, 

B  -  Stubble  burned    

T  -  Stubble  not  burned 

R-1  -  Stubble  plowed  under  in  the  spring  in  preparation  for  senond  year 

crop  after  fallow. 
H-2  -  Stubble  burned  and  then  spring  plowed  in  preparation  for  second 

year  crop  after  fallow* 
R-3  -  Stubble  sub-surface  tilled  immediately  after  harvest  and  again  in 

spring  in  preparation  for  s-econd  year  crop  after  fallaw. 


Correlation  of  Soil  Temperatures  with  Atmosphere  Temperatures 
Under  Stubble  Mulch  Tillage-Plowing  for  Vflieat  -  C.  L.  Engleh'dL'n  -r  Fargo, 
N.  D.-"As  has  been. previously  indicated  the  temperature  of  the  surf ace  soil 
of  a  stubble-mulch  tilled  field  is  generally  lower  than  that  of  a  plov/ed 
field.    At  the  very  surface,  one  inch  in  depth,  differencc-s  of  as  much  as 
18  degrees  Fahrenheit  have  been  found.     On  fall  tilled  land  seeded  t© 
wheat  the  following  spring  the  average  difference  ranges  from  about  10 
degrees  Fahrenheit  during  the  last  part  of  May  to  l  or-  2  degrees  during 
the  first  of  July. 
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"A  comparison  of  the  degree  of  correlation  of  soil  temperatures  as  they 
were  recorded  during  the  season  under  these  types  of  tillage  with  atmospheric 
temperatures  during  the  same  period  aids  in  illustrating  the  reason  for 
the  difference  in  soil  temperature.    Calculated  was  the  coefficient  of 
correlation  of  soil  temperatures  v/ith  maximum,  minimum  and  mean  atnospherio 
temperatures.    For  these  data  a  coefficient  of  correlation  of  0»33  or 
better  is  significant  at  the  5  percent  level  and  of  0.42  -or  better  is 
significant  at  the  1  percent  level.    The  coefficients  of  correlation  are 
included  in  the  following  table,  -  . 

Correlation  of  soil  temperatures  as  determined  at  1,  3.5,  6  and  8  inch  • 

depths  urder  stubble  mulch  tillage  v/ith  atmospheric  temp-rature  at  Langdon,1947 


Type 

of  tillage 

Coefficient  of  correlation  of  temperatures  of: 
1"                3.5"               6"  8" 

Stubble 
Plow 

mulch 

c8566 
.7449 

Maximijm'  atmospheric  temperatures 

»8622            .8176  .8114 
.     .8372            .8180  .8282 

Stubble 
Plow 

mulch 

.7506 
.5320 

.  Minimum  atm.ospheric  temperature 

c8352            .8819  .8848 
.7420            *8402  .8841 

Stubble 
Plow 

mulch 

.8639 
.6749 

Mean  atmospheric  temperature 

.9132           ,.9232  .9194 
.8430            .8912  .9263 

Stubble 
Plow 

mulch 

Atmospheric  temperature  at  time  of  observation 
c9l49             .8780            .9390  c8029 
.8466             ,9044           .8344  -8273 

"In  all  cases  the  degree  of  correlation  was  high,  indicating  a  generally 

close  relationship  between  air  and  soil  temperature  xvhich  are  significant. 

At  the  surface  and  extending  to  a  depth  of  6  inches  there  is  a  higher 

degree  of  correlation  of  atmospheric  temperature  with  soil  temperatures 

of  stubble  mulch  tilled  land  than  v>rith  soil  temperatures  of  plovred  land.  / 

This  is,  true  not  only  in  the  case  of  maximum  daily  temperatures  but  also  of 

minimum,  mean,  and  atmospheric  temperatures  as  of  the  exact  time  of  reading 

soil  temperatures  of  soils  of  stubble  mulch  tilled  land  more  nearly  parallel 

fluctuations  in  atmospheric  temperature  than  do  those  of  soils  of  plowed 

land.-   This  does  not  indicate  a  difference  in  absorption  of  heat  from  the 

surrounding  atmosphere.    Rather,  absorption  of  heat  from  this  source  is  the 

same  whereas  the  plowed  soil  receives  an  additional  amount  of  heat  by  the 

absorption  of  sunlight  which  on  mulch  land  is  reflected  away  from  the  soil 

by  the  light  colored  plant  residues© 

"This  is  f ur ther  illustcated by  the  fact  that  in  the  case  of  stubble  mulch 
tillage  a  higher  degree  of  correlation  of  soil  temperature  with  maximum 
atmospheric  temperature  is  obtained  at  the  surface  than  at  a  depth  of  8 
inches  while  in  the  case  of  |)lowed  soil  the  opposite  is  true^  Under 
stubble  mulch  tillage  soil  temperatures  adjiast  themselves  to  changes  in 


atmospheric  temperatures  more  rapidly  at  the  surface  than  at  greater  depth; 
hence  the  better  correlation  at  the  surface.     Doubtless  plowed  soils  will 
adjust  themselves  as  rapidly  to  changes  in  atmospheric  temperature,  but  in 
this  case  there  id  an  additional  fluctuation  due  to  changes  in  the  amount 
of  sunlight  to  viiich  they  are  exposed;  hence  the  lower  degreesof  correlation 
at  the  surface. 

"Although  at  the  8  inch  depth  the  soil  temperature  is  somewhat  higher  on 
plowed  than  on  stubble  mulch  tilled  land,  these  temperatures  correlate 
equally  well  with  the  various  atmospheric  temperatures.    TiTiereas  atmospheric 
temperr^tures  vary  widely  from  day  to  day  they  gradually  increase  with 
advance  in  season.    At  the  greater  depth  soil  temperatures  fluctuate  less 
rapidly  from  day  to  day,  but  the  increase  in  temperatures  with  advance  of 
season  closely  parallels  that  of  the  air,  though  it  may  lag  somewhat." 

Response  of  Cereal  Rye  Winter-  Cover,. Qrpp  to  Fertilizers  9  Maurice 
Donnelly,  Riverside,  Calif  or  nia.-"  The  tough  an  nuial  grass,  cereal  rye,  is 
planted  extensively  in  the  Wind  Area  of  southern  California  to  control 
soil  blowing  during  winter  'months  in  grape  vineyards s    Its  usefulness 
depends  largely  on  the  rate  at  which  it  grows  in  the  late  fall.    The  surface 
soils  of  the  area  are  largely  sands,  low  in  readily  available  plant  food. 
To  determ.ine  the  response  of  this  protective  grass  to  fertilizers,  plot 
studies  were  started  in  the  fall  of  19^7*    One  year's  data  are  at  hand 
bearing  on  the  response  of  the  grass  to  fertilizer  and  on  the  indirect 
effect  of  strong  growth  of  the  grass  cover  crop  on  the  succeeding  grape 
crop.    These  data  are  summarized  in  the  table  below.    Nitrogen  was 
applied  as  ammonium  sulphate;  phosphorus  as  treble  superphosphate. 


Fertilizer  weight  of  grass  tops     Weight  of  win^  grapes 


Lbs,  per  acre  Tons  per  acre 


Check  (None) 

152 

3.57 

Nitrogen  only  - 

36  lbs.  nitrogen  per  acre 

3.21 

Phosphorus  only 

75  lbs.  'P2^^  per  acre 

110 

4.02 

Nitrogen  and  phosphorus 

36  lbs.  nitrogen  per  acre 
75  lbs.  P2OC  per  acre 

895 

4.23 

"Some  of  the  trends  to  be  noted 

in  the  data  are: 

1,  The  grass  did  not  respond  at  all  to  applications  of  phosphorus  alone. 

2,  The  grass  responded  (2)  moderately  to  applications  of  nitrogen  alone 

and  (b)  strongly  to  applications  of  phosphorus  and  nitrogen. 
3»    There  was  depression  of  grape  yields,  on  these  plots  for  the  season 
1948,  as  a  result  of  strong  growth  of  cereal  rye  grass  as  v>rinter 
cover  crop. 
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"A  point  of  economic  concern  should  be  borne  in  nind  in  connection  with 

the  phosphorus  applications.     Judged -by  the  findings  of  'v'i,''ohletz  and  associates, 

it  would  not  be  necessary  to  supply  this  large  amount  of  phosphorus 

(75  lbs.  of  P2O5)  year  after  year  in  order  to  obtain  the  desired  response. 

The  initial  heavy  application  according  to  Yfohletz,  is  needed  to  make 

phosphorus  available  over  and  above  that  fixed  in  the  soil.    Once  the  fixing 

power  has  been  satisfied,  succeeding  applications  could  be  at  a  much 

lighter  rate." 

Effect  of  Different  Methods  of  Tillage,  Direction  of  Cultivation 
and  Terraces  on  the  Percentage  of  'Runoff  at  Cherokee,  Oklahoma,  194§~- 
Harley  A.  Daniel,  Guthrie,  Oklahdma,,-  ■ 


Direction  of  Cultivation  and  Terraces 


With  Slope       !       Contour         Terrace-fflontour  Average 


I  Big  / 
1  Rainsi/ 

Annual 

Big  / 
Rains±/ 

Annual 

Big  / 
Rains±/ 

Annual 

Big 

RainsV 

Annual 

Stubble  Mulch 

24.97 

9c22 

25.36 

9ol7 

18.44 

6.73  1 

22.92 

8.37 

Plowed 

35.45 

13.76 

25.95 

■9.96 

21.34 

7.97 

27.58 

10.56. 

Listed 

32,20 

12.03 

25.05 

9-44 

23o43 

8.26 

26.89 

9.91 

Basin  Listed 

33.19 

12,81 

25.44 

8.91 

27.23 

9.68 

28.62 

1  

10.41 

U — 

Average 

31.45 

11.95 
 .. 

25.45 

9.37 

22.61 

1  „ 

!  8.16 

i 

26c50 

;  9.83 

1/  Big  rains,  average  of  two  (2/26/48  and  6/27/48)  that  caused  runoff 
"  from  all  plots. 


"More  water  was  conserved  on  the  stubble  m.ulch  plots  than  on  those  tilled 
by  plowing,  listing  or  basin  listing.-   But  most  of  the  runoff  occurred 
during  the  spring  growing  season  at  a  time  when  listing  and  basin  listing 
were  least  effective.     The  amount  of  runoff  water  was  greatly-reduced, 
however,  by  contour  cultivation  and  terracing."  ■ 
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DRAINAGE  AND  ^TE^  CONTROL  DIVISION 

Hydrologic  Studies  -  L.  L.  Harrold,  North  Appalachian  Experi- 
mental Vilatershed,  CoshoctonJ  Ohio. -"Frost  in  wheatland  reached  a  depth  of 
6  inches  and  only  1  inch  in  grassland.    The  follomng  table  shows  that  the 
Wheatland  soil  was  frozen  on  19  days  of  the  month  and  for  13  days  on  grass- 
land. 

Table  1, — Depth  of  frost  penetration  on  wheat 
and  meadovtf  watersheds  in  December  19U8 


Depth  of 

Number  of  days  frost  in: 

frost  penetration 

(inches) 

■'I'Vheat  : 

Meadow 

<  <  1 

.!  : 
i  . 

t 

■  3 

10 

1  , 

! 

  .  3   I 

.3  

2 

i 

2 

3 

6 

 ■       h         ■  ' 

'    ■.  ! 

r    '  ■ 

.    ■  ■■•  \  . 

i 

  I  

 ;.,,1 

6 

i 
1 

2 

Total 

i. 

1? 

13  ■ 

"i\/iaximura  air  and  soil  temperatures  for  the  period  April  through  December 
are  given  in  table  2  for  meadow  and  woodland.     Comparisons  may  be  made  of 
soil  and  canopy  temperatures  in  these  two  land-use  areas. 

Table  2. — Maximum  temperatuires  (°F)  in  the  canopy  and  soil  at  various 
depths  for 'monthly  intervals  on  meadow  and  woodland  watersheds 


Yvatershed  109  (meadow) 


Watershed  131  (woods) 


:  Height 
Date; above  ground 


Depth  in  soil 


Height 
: above  ground: 


Depth  in  soil 


.19U8< 

30"  : 

2"  : 

1/2": 

3"  : 

6"  : 

2ii": 

30"  : 

2"  : 

.1/2"  : 

3"  : 

6"  : 

2U" 

U-30 

63 

. 

70 

^5  1 

56 

59 

53 

1      .  ■ 

66 

' '  ' 

r 

■  5U  • 

58- 

56 

5-31 

66 

Ih 

6U  i 

f 

58' 

61 

56 

1 

60 

'  58 

58 

62 

60 

6-30 

80 

87 

70  1 

72 

70 

65  1 

i 

1 

66 

,  66 

6U 

70 

66 

7-31 

81 

90 

73  1 

73 

71 

67 

68 

70 

66 

Ih 

70 

8-31 

Ik 

87 

7U  i 

73 

72 

70 

73 

72 

68 

66 

7h 

70 

9-30 

72 

77 

60  , 

6h 

62 

61 

65 

63 

6U 

60 

68 

70 

10-31 

53 

52 

ho  \ 

50 

5U 

52 

51 

50 

5U 

5U 

61 

63 

11-30 

hi 

50 

3h  \ 

ho 

U2 

U5  ! 

ho 

U6 

ii8 

he 

57 

12-31 

3h 

3U 

27  1 

30 

36 

36  1 

1  22 

25 

38 

38 

U5  1 

50 
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Hydrologic  Studies  -  J.  A.  Allif,  Central  Great  Plains  Experi- 
mental Watershed,  Hastings,  Nebraska. -"About  10  inches  of  snov/  fell  in 
December,  v\rhich  amounted  to  O.ijO  inch  of  moisture  at  the  Meteorological 
Station.     High  winds  accon^^anied  most  of  the  snow  storms,  except  on 
December  2k,  when  a  5-inch  snov/  blanketed  the  ground  and  settled  in  place, 
thus  providing  moisture  and  some  protection  from  later  blo;^dng  in  the  open 
fields.    This  moisture  will  especially  benefit  the  wheat. 

"Runoff  computations  for  the  growing  season  of  19hQ  was  in  progress.  The 
following  tables  show  the  total  runoff  and  peak  rates  on  the  U-acre  corn 
watersheds  farmed  by  different  land-use  practices. 


Runoff  and  Peak  Efetes 

Corn  IVatersheds  -  April  1-Sept.  30,  19U8 
Total  runoff  in  inches 


:  rlain- 
:fall 
:  at 

:+  Straight 

row  < 

■ 
■ 

Contoured 

Subtilled 

19li8 

'Met.Sta. 

:  6H 

15H 

Ave. : 

7H- 

9H 

j  Ave.  ! 

lOH 

20H 

Ave, 

May  3 

0.82 

T 

0 

.  T 

T 



0 

i  T 

0 

0 

'  0 

i 

0 

May  30 

.6U 

0 

0 

0 

T 

0 

i 

i  T 

0 

0 

!  0 

1 

0 

June  21 

o77 

.06 

.05 

.05 

T 

T 

I 

!  T 

.01 

.111 

I  .02 

.06 

June  26 

1.10 

.27 

.33 

.30 

.09 

.09 

■  .09 

.12 

.36 

;  .38 

.29 

July  9 

1.71 

o23 

.U7 

.35 

.Oii 

.Oh 

1 

.Oh 

i 

,03 

.12 

1 

.13 

July  18 

.93 

.57 

.67 

.62 

.25 

.36 

.03 

.09 

.63 

.25 

July  28 

.79 

,10 

.16 

.13 

.01 

.Oil 

: 

T 

.08 

■ 

.08 

1 

.05 

Aug.  15 

.38 

0 

.01 

T 

T 

T 

i 

T 

0 

.01 

'  T 

T 

1.23 

1.68 

I.I46 

.Ul 

.53 

-/  1 

■ 

.19 

.80 

-1  1 

1.36 

/78 
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Peak  Rates  of  Runoff  -  Inches  -Per  Hour 


:  L.'ia^  •  5  '  J 
:niin.  in-  : 
: tensity  : 

Straight 

:^ ' 

ro?/  : 

Contoured  : 

Sub tilled 

19U8 

:iiet.Sta.  +  '. 

6H 

15h  ; 

Ave,  : 

7H 

9H 

Ave.  : 

10  H 

20h    23H  ' 

Ave 

May  3 

i  ; 

1    .  ,    ■  1 

1      •  ■    ■  ! 

m 

0  1 

■ 

T 

1 —  — 

m 
T 

0 

• 

T 

— 1 

■ 

0 

1 

■  oi     0  ! 

0 

May  30  ,  , 

1  ■  .i 

T.  ' 

■o' 

■ 

0 

T 

0 

T 

0 

1 

0 !     0  •  ■ 

i .  ■  ■  ■  ' 

;  0 

June  21 

1  : 

>    3.36    ■  ' 

1  ■ 

.3h 

.29' 

.32 

T 

.01 

.01  ■ 

.06 

.501  .09  ■• 

^.■22 

June  26 

\    2.U0  1 

1.03 

i.iu 

.5U 

.ii8 

,51 

.37 

1  , 
i.oo|i.22  ; 

.86 

July  9 

1  3.12 

.55' 

■ 

,92' 

.73 

• 

.lO' 

.09 

'.9h 

■  .09 

.33    .57  r 

.33 

July  18 ■ 

6.00  j 

2.57 

li.OO 

3.28 

1.2? 

2.27 

1.77 

■  .10 

.33i3.08  ! 

1.17 

July  28 

'    2.88  i 

1 

.38 

.56 

.U7 

.08 

.16 

12 
.12 

T 

.33|  .56  j 

.30 

Aug.  15 

0 

.07 

..Oh 

T 

.01 

.01 

0 

.06j  .01  i 

.02 

Ave .  Peak ■ 

1.18. 

.67 

.58 

T^te  -  5  storms  .  June- July  19ii8   ^   .  

Total  rainfall  for  period  at  iiet.  Station^  April  0.58;  May  1.80;  June, 
U. 25;  July  iio  18 J  Aug.  0.91;  Sept.  1.09. 

"•■Recording  rain  gages  nearest  area  will  be  used  in  computing  actual  rain- 
fall. 


"A  short  article  entitled  'Moisture  in  the  Ground  -  Corn  in  the  Crib'  by 
John  A.  Allis  was  cleared  through  the  Nebraska  State  Experiment  Station 
after  reviewing  by  Dr'.  Duley.     This  article  was  submitted  to  'l/yashington  on 
December  21,  19148  ancL  ft  is  hoped  that  it  will  be  published  in  the  'Soil 
Conservation'  magazine.     Three  pictures  which  accompany  the  article  show 
the  actual  ^rield  of  3-1/2  cribs  of  corn  from  a  U-acre,  straight  row  water- 
shed; U-I/2  cribs  from  a  contoured,  and  almost  5  cribs  from  the  subtilled 
watershed.     The  increased  yields  were  due  to  the  conservation  of  moisture 
during  June  and  July  on  the  subtilled  and  contoured  areas,  which  are 
represented  in  the  above  tables." 

Hydrologic  Studies  -  R.  B.  Hickok,  Lafayette,'  Indiana. -"A  heavy 
rain  of  December  2b  and  29  produced  runoff  from  several  of  the  experiment- 
al watersheds.    A  rain  of  1.23  inches  at  the  Throckmorton  Farm  produced 
about  0,h  inch  of  runoff  from  wheat  watersheds  under  the  prevailing  treat- 
ment and  approximately  l/lO  of  that  amount  from  the  wheat  watersheds  under 
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the  conservation  treatment.     The  prevailing  treated  watersheds  in  new 
meadow  averaged  about  0,2. inch  of  runoff;  and  those  under  the  conservation 
treatment,  OcOU  inch  (same  as  wheat  conservation  treated)..  There  v/as  no 
significant  runoff -from  the  old  meadows," 

Hydro logic -Studies .-  George  A.  Grabb,  Jr. -"Precipitation  for  the 
month  of  December  as  measured  by  the  USTO  type  of  non-recording  rain  gages 
amounted  to  2,23  inches  at  the  cultivated  watershed,  2.32  inches  at  the 
wooded  watershed,  and  2,26  inches  at  the  stubble  mulch  plots.  These 
amounts  are  approximately  108  percent,  112  percent,  and  108  percent  of  the 
2,07  inches  normal  for  East  Lansing.    There  were  tvro  measurable  snovirfalls 
during -the  month  of  1-1/2  inches  on  December  20  and  h  inches  on  December 
30. 

"There  v/as  one  rmoff  from  watershed  'A'  on  December  28  of  OoU093  inch  and 
one  from  watershed  'B'  of  0,0152  inch  on  December- 16  and  one  from  watershed 
'E '  of  O.iiTO?  inch  on  December  28.    These  runoffs  vifere  occasioned  on  the 
l6th  by  rain  on  frozen  soil  and  on  the  28th  by  rain  and  snow  melt.  Soil 
losses  were  minor  and  are  still  being  computed.    December  continued  mild 
with  tv/o  occasions  of  zero  and  sub-zero  temperatures, 

"In  line  "with  this  project's  policy  of  reporting  new  developments  in  re- 
lated fields  of  research,  a  brief,  preliminary  report  of  the  development  of 
a  new  type  of  unit  for  determining  soil  moisture  by  electrical  resistance 
is  incorporated  herewith.     This  unit  has  been  devised  by  Dr.  George  J. 
Bouyoucos,  Department  of  Soil  Science,  ivldchigan  Agricultural  Experiment 
Station,  v/ho  developed  the  plaster  of  paris  and  fiber-glass  units  nov/  in 
general  use.    It  is  felt  that  this  new  unit  will  have  wide  applicability  to 
problems  on  our  various  research  projects  over  the  country. 

"Dr.  Bouyoucos  reports  that  the  new  unit  acts,  in  general,  on  the  same 
principle  as  the  plaster  of  paris  and  fiber-glass  units  that  have  proved 
successful  in  the  past.     The  primary  difference  is  that  the  elements  of 
this  block  are  separated  and  encased  in  nylon  fabric.     This  nylon  possesses 
the  very  special  characteristic  of  more  readily  absorbing  and  releasing 
soil  moisture  to  the  level  of  the  surrounding  soil.     This  causes  it  to  stay 
in  more  constant  equilibrium  with  the  moisture  content  of  the  soil.  The 
nylon  does  not  react  chemically  with  the  soil,  nor  does  it  absorb  salts  to 
any  extent.     It's  lack  of  buffering  action  is  compensated  for  in  calibra- 
tion at  the  time  of  installation.     It  will  be  remembered  that  fiber-glass 
did  not  possess  this  quality  of  chemical  stability.     In  addition  to  these 
characteristics,  the  nylon  unit  has  an  anticipated  longer  life  than  either 
the  plaster  of  paris  or  fiber-glass- units .     Another  feature  of  the  new  unit 
is  its  great  sensitivity  to  moisture  changes  at  high  moisture  level  con- 
tents.    This  advantage  is  particularly  noted  in  comparison  -with  the  fiber- 
glass unit.    In  this  feature,  the  nylon  unit  is  definitely  superior  to  all 
other  units  yet  studied.     It  functions  over  a  range  of  moisture  content 
from  saturation  to  almost  air-dryness. 
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"The  new  unit  is  in  oroduction  by  the  ifood  and  Metal  Products  Co.,  Bloom- 
field  Hills,  ivichigan,  at  a  cost  of  $2.00  each.    Dr.  Bouyoucos  also 
reports  that  a  much  more  highly  refined  model  of  the  specially  modified 
IVheatstone  bridge,  used  vdth  these  blocks  to  measure  their  resistance,  is 
available  from  the  same  source  at  $165.00  each.     The  project  supervisor 
•>  has  personally  examined  both  of  these  items,  in  the  finished  product,  and 

they  appear  to  be  very  conpetently  made," 

Hydrologic  Studies  -  R,  t'l/.  Hair d,  Wacb Texas . -"Rainfall  for  the 
month  of  December  totaled  l.Ui  inches.     This  moisture  fell  at  a  critical 
time  for.  our  vdnter  cover  crops  and  moisture  conditions  now  are  such  that 
unless  severe  cold  strifes  soon  we  "will  probably  be  able  to  carry  our 
winter  crops  through  the  winter  season.     Total  rainfall  for  19U8  was  2h,»3>l 
inches  and.  for  X9hl ,  25.03  inches.    The  normal  rainfall  at  ^aco  is  about 
35  inches.    Since 'the  early  sumjner  - of .  19^7  there  has  been  a  deficiency  of . 
about  20  inches  of  rainfall.     This  shows  . up"  as  an  absolute  lack  of  soil 
moisture  except  in  the  surface  soil,  and  no  ground-water  flov/  in  any 
streams  in  the  area."  ■    .   ■  •■  .  .  .  . 

Hydrologic  Studies  -  E.  H.  Kidder,  Auburn,  Alabama. -"The 
November  rainfall  of  15 .9^  inches  was'  512  percent  of  the  hO-year  average  . 
of  3.12  inches  reported  for  Auburn  in  the  USDA  YearlDook,   'Climate  and  Man.  ' 

"The  December  rainfall  of  3.08  inches  is  0.63  inch  less  than  the  6-year 
average  for  our  North  Auburn  gage.     It  is  57  percent  of  the  UO-year  aver- 
age of  5.UG  inches, 

"Slightly  over  half  of  the  November  precipitation  fell  on  November  26,  27, 
and  -28.  .  :The.  rainfall  on  November  26  v^as  6.70  inches  "at  Pond  No«  k  and 
6.  82  inches , at  .'the  Duncan  Bond,  .     ...  •  ■  . 

"This  amount. of  precipitation,  which  occurred  in  l6  hours,  would  classify 
i  this  storm  as ^  .a  once  in  25-year  .frequency  (Yarnell,  Rainfall  Intensity- 

Frequency  Data),.     The  antecedent  rainfalD.  prior  to'  the  25'-year  frequency, 
storm  was  3rU7  inches  that  fell  betv/een  November  21  and  November  .2/4, 

"Of  the  8.3U  inches  of  precipitation  that  fell  on  the  watershed  of  Pond 
No,  hr  between  November  26  and  November  29,  79  percent  ran  off  through  the 
spillway  of  the  pond.'    The  precipitation  at  the  Duncan  Pond  during  the 
same  period  .wl.s  8.05  inches ^  72  percent  of  this  rainfall  being  discharged 
through  the  pond  spillway.     The  runoff  for  the  month  of  Nover±)er  from 
Pond  No.  U  was  5U  percent  of  the  rainfall;  while  the  runoff  from  the 
Duncan  Pond  was  I4.5  percent  of  the  rainfall, 

"Pond  No.  U  is  located  on  a  Lower  Coastal  Plains  soil  that  is  classified 
as  Chesterfield  sandy  loam  (deep  phase).     The  Duncan  Pond  is  .situated  on 
Piedmont  Plateau  soil  that  is  classified  as  Madison  sandy  loam  (eroded 
phase).    Most  of  the  watershed  of  Pond  No.  U  is  in  terraced  cultivated 
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orchard;  Y\fhile  the  watershed  of  the  Duncan  Pond  has  about  the  upper  pO 
percent  covered  v/ith  kudzu  and  the  lovver  $0  percent  covered  with  a  good 
stand  of  pine, 

"Apparently  the  bulk  of  the  runoff  from  Pond  NOo  h  occurs  as  subsurface 
flow,  since  runoff  continues  for-  several  days  after  the  end  of  a  pe  riod  of 
rainfall.    On  the  Duncan  Pond,  runoff  ceases  within  a  short  time  after  the 
end  of  the  rainfall. 


Table  1. — Runoff  from  fish  ponds 


Rainfall  < 
Inches 

Rainfall 
Acre-inches 

»  • 
•  • 

:        Runoff  : 
:    Acre-inches  : 

Runoff 
Percent  of 
Rainfall 

Pond  No,  U 

i  . 
1 

1 

November 

17.21 

U25.78 

\  231,70 

5i|.i| 

Nov.  26-30 

8.3ii 

206.33 

i  163.18 

79.0 

Duncan  Pond 

■ 

i 
i 

November 

16.70 

300 c60 

1  135.75 

Ii5.i 

Nov.  26-Dec.  2 

■ 

8.05 

lUii.90  ■ 

IOU.03 

71.8 

I^drologic  Studies.  -  T.        Edminster,  Blacksburg,  Virginia. -"On 
December  2  and  3,  the  Project  Supervisor,  together  ¥ri.th  Ivir.  J.  R.  Price, 
Agricultural  Aide,  dismantled  the  gaging  equipment  on  the  three  Chatham 
watersheds.    Each  stilling  well  was  equipped  with  a  conical  aluminum  roof 
and  an  inside  staff  gage  installed  to  record  high  water  marks  through  the 
use  of  floating  cork.    One  recording  rain' gage,  one  standard  rain  gage  and 
the  hygro thermograph  were  reinstalled  tv/o  miles  north  of  Chatham  on  the 
farm  of  Mr.  Sam  Owens,  Conservation  Aide^    An  amendment  to  the  work  plan 
covering  the  watershed  is  now  in  preparation^, 

"On  December  8  the  Project  Supervisor  presented  a  review  of  his  vrork  as  a 
member  of  the  Research  Advisory  Committee  of  the  Water  Resources  Gouiuiittee 
on  the  Virginia  Economy  to  members  of  the  State  Soil  Conservation 
Committee  at  their  regular  meeting.    This  report  emphasized  the  importance 
of  having  the  thorough  support  of  the  Soil  Conservation  groups  in  protect- 
ing water  resources  for  agricultural  use," 
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■Runoff  Studies  -  N.  E,  idns  hall,  kadis  on,  yds  consin., -"Precipi- 
tation at  Edv/ardsville  for  December  v/as.;l,55  inches,,  as  compared  to  a 
normal  of  2,2  inches.     Most  of  this  precipitation  was  in  the  form  of  rain 
or  sleet  and  there, was  little  surface  runoff.     Temperatures  varied  from  a 
maximum  of  ?!;  degrees  on  the  l5th  to  a  minimum  of  10  degrees  on  the  26th  • 
with  a  mean  of  3h  degrees,  or  nearly  normal,  •  ' ... 

"Precipitation  at  Fennimpre  for  December  was  1.36, inches  compared  with  a 
normal  of  1,2  inches-.    MDst  of  this  v/as  either  rain  or  sleet,  and  there 
was  no  appreciable-  surface  runoff," 

Farm  Ponds  -  T.  ^"..Edminster,  Blacksburg,  Virginia. -"I/jr.  Holtan 
reports  that  five  soils  were  treated  with  bentonite  to  find  the  lov;est 
amount  needed  to  seal  versus  30'  head  of  water.    Supplementing  this  with 
compaction; of  ^0#/sq..in.  load,  bentonite  needed-  ranged  from  3/U  of  a 
pound  to  l-l/2;/'/sq.f t,  of  surface.    After  the  successful  treatment  vras  de- 
termined with  the  compaction  supplement.,  the  sample  was  removed  and 
puddled  to  see  if  puddling  v/ere  as  effective  as  50#/sq.in.  compaction. 
In  three  out  of  five  instances,  puddling  was  as  effective  but  in  the  other 
two,  more  bentonite  had  to  be  added  to  seal  the.  puddled  soil. 

"Sedimentation  curves  of  effective  particle  size  on  the  12  soils  are  on 
hand  but  no  readily  discernible  association  was  foimd  between  the  type  of 
curve  and  such  criterion  as  compaction  needed  for  sealing  or  length  of 
column  needed  for  sealing.    It  is  hoped  that  these  can  be  closely  studied 
later  on*  .    .     ^  y.,'. 

"Sedimentation  curves  of  the  bentonite  treated  soil  indicated  one  of  the 
five  had  greater  aggregation,  due  to  bentonite;  three  of  the  five,  had 
greater  clay  after  treatment,  and  one  had  practically  the  same  sedimenta- 
tion curve  as  the  untreated  soil„" 

hydraulic  Studies  -  F.  W.  Blaisdell,  Minneapolis,  l'iinn.-"''Vlth 
minor  exceptions,  the  entire  staff  spent,  the  month  of  December  on  model  . 
tests  for  the  Ijhiting  Naval  Air  Station  drainage  system, 

"Some  time  was  spent  on  the  preparation  of  a  report  covering  the  tests  of 
a  drop  structure  designated  B-6,  but  the  report  is  still  far  from  com- 
plete.   Pressure  of  other  work  has  delayed  the  submission  of  the  report, 

"Iklr.  Bowers  tested  four  different  designs  for  the  junction  of  C-diteh  and 

the  Owens  Court  lateral,  designated  C-U.     Descriptions  of  the  models  and 

tests  follow.    Flow  in .  C-ditch  is  at  supercritical  velocities  and  in  the 
Owens  Court  lateral  is  at  sub  critical  velocities. 
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"The  use  of  vertical  side  vralls  alone  ifi  the  vicinity  of  the  junction  re- 
duces siirface  disturbances  downstream  from  the  junction  but  not  as 
economically  or  as  much  as  do  other  methods. 

"The  use  of  a  pier  extending  obliquely  from  the  side  of  the  main  channel 
upstream  of  the  junction  to  create,  a  counter  disturbance  plus  a  short  -* 
vertical  side  wall  along  the  main  channel  opposite  the  lateral  produces 
equal  or  better  results  more  economically.    However,  it  appears  that  the 
rate  of  runoff  curves  at  "this  junction  may  be  far  from  synchronized.  In 
order  that  the  disturbance  created  by  the  lateral  may  be  cancelled  by  the 
counter  disturbance  created  by  the  pier,  this  design  requires  flows  in 
both  main  and  lateral  channels.    This  design. is,  therefore,  not  adaptable 
to  this  junction. 

"A  single  submerged  pier  downstream  from  the  junction  plus  a  short  section 
of  vertical  side  wall" along  the  main  channel  opposite  .the  lateral  gave 
results  about  equal  to  those  obtained  with  a  counter  disturbance.  The 
pier  had  to  be  long  to  cover  the  complete  range  of  flows.    This  latter  de- 
sign was  selected  for  further  study  after  a  conference  vd-th  iv'jr.  i^^oratz  of 
the  lilv;aukee,  rdsconsin.  Regional  Office* 

"Variations  in  the  location,  niiinber  and  size  of  the  piers  were  studied^ 
Best  results  v^rere  obtained  with  two  staggered  piers  2,U  feet  maximum 
height  and  58  feet  long„    The  surface  disturbances  downstream  from  these 
piers  was  nil  for  all  flows  and  all  combinations  of  flows      Since  this  de- 
sign is  easy  to  construct  and  economical,  it  appears  nov/  that  the  final 
recommendation  will  be  for  a  junction  design  incorporating  straighteru.ng  . 
piers.    Additional  vrork  on  this  design  and  tests  of  at  least  two  other 
junction  designs  will  be  made  before  terminating  the  studies  on  this 
junction.  .  ■  ' 

"■'A'ork  y/as  begun  after  Christmas  on  ditch  outlet  structure  C-5.    About  595 

cfs  approaches  the  end  of  this  ditch  at  velocities  of  hO  ft.  per  seCc  ' 

Yife  are  attempting  to  develop"  a  deflector  to  spray  this  water  onto  the 

delta  and  let  the  stream  dig  its  own  stilling  basin.     ..ork  has  not  yet 

progressed  sufficiently  to  report  results  on  this  study.  . . 

"The  pipe  outlet  structure  at  P-1  was  modeled,  early  in  the  month.  No 
work  has  been  done  on  this  structure  since  Decenber  Ih  because  the  loca- 
tion of  one  of  the  pipe  outlets  will  have  to  be  changed  and  the  necessary  . 
information  has  not  yet  been  received  from  \iihiting  Field, 

"On  December  9  ivir.  Blaisdell  accompanied  ivir.  Parsons  to  0«en,  Wisconsin, 
to  look  at  silt  sampling  wheel  installations .     On  the  way  back  they 
stopped  at  Menomonie,  kiscj,  to  inspect  soil  conservation  structures  in 
that  vicinity,    at  one  location  two  chute  spillways  were  inspected.  The 


upper  spillway  has  no  energy  dissipator  while  the  lower,  draining  a  larger 
area,  has  an  energy  dissipator  patterned  after  some  early  tests  mado  at 
the  St.  Anthony  Falls  Hydraulic  Laboratory.     Both  spillways  passed  design 
floods  in  19U2  and  the  scour  below  each  spillway  appeared  satisfactory 
afterwards,    at  present  the  upper  structure,  with  no  outlet,  has  a  hole 
about  3  feet  deep  below  it  while  the  lower  structure,  v«ith  a  good  outlet, 
has  no  recognizable  scour  hole.    At  another  location  the  need,  for  regular 
inspection  and  timely  maintenance  was  brought  out.     Here  a  cantilevered 
pipe  outlet  structure  has  failed,  apparently  because  the  dam  fill  was  ravir 
from  overpasturing,  permitting  scour  to  undermine  the  pipe,  and  because  in- 
expensive repairs,  which  \vere  obviously  needed  in  19U2,  had  not  been  made 
in  19U8. 

"Initial  steps  were  taken  late  in  the  month  toward  the  preparation  of  a  re- 
port of  the  pipe  drop  inlet  spillway  tests  completed  to  date, 

"On  December  31  Professor  R.  K.  Frevert  again  visited  the  project  to  dis- 
cuss rate  measuring  and  silt  sampling  installations  at  the  flood  control 
structures  built  in  the  Little  Sioux  vratershed  in  northwestern  lovva. 
Mr,  Moratz  of  the  Regional  Engineering  Division  spent  December  20  at  the 
project  going  over  the  results  obtained  from  the  i;hiting  Naval  Air  Station 
studies. " 

H3/draulic  Studies  -  Y..  0.  Ree,  Stillxvater,  Oklahoma. -"Computa- 
tions were  coinpleted  on  the  experiraent  on  split  beard  bluestem,  Andropogon 
ternarius.     Split  beard  bluestem  is  quite  prevalent  thro  ighout  this  area. 
It  is  one  of  the  grasses  that  vn.ll  come  into  abandoned  fields  folloY\/ing 
the  annual  three  awn  stage.     Observation  in  the  field  indicated  that  ii* 
might  be  a  good  vegetation  for  erosion  control.     It  seems  to  establish 
readily  in  the  less  fertile  soils  and  gives  a  fair  cover.    Plenty  of  seed 
is  available.    It  is  not  considered  a  good  forage  grass  so  it  has  not  re- 
ceived much  attention.    However,  since  it  showed  possibility  as  a  v/aterway 
lining  it  is  being  investigated  at  the  laboratory. 

"The  split  beard  bluestem  was  planted  in  one  of  the  unit  channels  in  19^4-7. 
This  channel  is  3  feet  wide,  100  feet  long  and  on  a  ^  percent  slope.  The 
sides  of  the  channel  were  vertical  ply\/ood  walls  which  were  erected 
shortly  before  the  tests.     The  channel  was  tested  in  October  19U8.  At 
this  time  the  grass  averaged  8  inches  in  length  with  a  density  of  about 
320  stems  per  square  foot.     The  cover  consisted  of  small  clumps  closely 
spaced. 

"Testing  showed  some  slight  scour  taking  place  between  the  cliamps  at  a 
mean  velocity  of  2.5  feet  per  second.     However,  no  serious  daraage  occur- 
red at  higher  velocities.     It  is  believed  that  for  short  duration  flows 
the  permissible  velocity  for  this  cover  on  an  erosion  resistant  (low  de- 
ta.:chability)  soil  is  h  feet  per  second.     The  retardance  of  this  cover  was 
between  that  of  a  class  B  and  a  class  C." 
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Drainage  Studies  -  M.  H.  Gallatin,  Homestead,  Florida. -"This 
has  been,  anotner  month  of  low  rainfall,  though  as  ''y»ill  be  noted  from  the 
following  table,  our  rainfall  for  the  past  2  years  at  our  various  sta- 
tions is  about  the  same  as  for  this  month. 


Location-Gage  : 

December  19^8 

:    December  19U7 

:    December  19U6 

Redland  8-  Mowry 

1,00 

!  1.57 

•     ,    1.5U  ■ 

Sub-Trop.  Expt,  Stap 

.I;6 

r       i.a5  • 

2.03' 

Redland  &  Gossman 

.67 

1  '-^ 

"3.01 

Plummer  &.  Comfort 

.85 

Peters,  Fla. 

2.32 

\  1.90 

2.37 

Princeton,  Fla. 

1.60 

!    ■  1.57 

i  1.3U 

Cooper 

1.05 

i    .    .  ,6k 

!  I.li3 

West  kowry 

1.27 

l.hh 

'  1.89 

E-33 

1.65 

;  1.15 

1    .  1.60 

Roberts  &  Avocado 

1.00 

;           1.98  . 

'      ■  1.55  . 

Jeran  Grove 

2.30 

"Losses  in  our  water  table  for  the  month  for  the  Redland  profile  varied 
from  0.29  foot  at  Highlands  plot,  to  0,.86  foot  at  hell  //lO  which  is  2-1/2 
miles  north  of  the  Experiment  Station.    Losses  for  the  same  period  a  year 
ago  were  much  higher  when  losses  of  0.8l  foot  at  Highlands  and  lo37  feet 
one-half  mile  north  of  the  Experiment  Station  were  recorded., 

"For  the  Mowry  Street  profile  the  loss  in  vfater  table  ranged  from  a 
slight  gain  at  E-32  (East  Glades)  to  0«93  at  Well  #26  at  the  west  end  of 
the  profile.     Losses  during  the  same  period  a  year  ago  v^ere  much  greater 
with  0.52  foot  at  E-32  to  lo21  feet  at  well  #.26c    .  . 

"por  the  Eureka  profile  the  losses  ranged  from  0.85  fo(^t  at  the  western 
end  of  the  profile  to  lo06  feet  at  Yi/ell  #25  east  of  Peters.    For  the  .sarae 
period  a  year  ago  losses  ranged  from  1.08  feet  to  1.33  feet. 

"From  the  above  it  will  be  noted  that  even  though  our  rainfall  is  less, 
than  a  year  ago,  our  loss  in  water  table  has  been  less  than  that  of  a 
year  agOo    Our  data  indicate  that  we  have  two  factors  v/hich  are  helping 
to  stabilize  our  water  table.     The  water  table  in  the  back  country  is 
high,  and  we  have  our  coastal  controls  in  operation.     I  believe  these 
coastal  controls  have  had  a  definite  effect  in  controlling  the  outflow  of 
water  in  our, canals  and  h^ve  helped, to  hold  a  higher  water  table  in  the 
marl  and  rockland  area. 
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"During  this  period  of  low  rainfall  our  readings  sho?/  that  there  is  very 
little  difference  in  the  readings  for  the .pine  straw,  grass  or  shavings 
mulched  areas.    On  the  natural  cover  area  wc  had  since  the  initiation  of 
the  work,  a  slight  accujnulation  of  plant  residue  which  at  present  is 
giving  a  slight  mulching  effect.     Our  data  show  that  from  the  standpoint 
of  mv^isture  conservation  it  is  much  better  to  have  a  cover  of  'grasses 
than  clean  cultivation.     In  conjunction  vri.th  this  study  we  collected 
samples  which  are  analyzed  for  nitrates  at  sampling,  and  later  Vidll  have 
pH's  run  on  them,  also  phosphorus  and  potash.    Analysis  of '  samples  for 
nitrates  shov/s  that  in  the  grass  mulched  plot  we  are  getting  a  breakdown 
of  the  grasses  and  at  times  this  plot  has  gone  to  I4.O  p. p.m.  of  nitrate 
nitrogen.     The  pine  straw  plot  has  been  much  lower  and  it  i?  thought 
that  this  is  due  not  only  to  the  more  resistant  type  of  material,  but  al- 
so the  bacterial  activity  may  not  be  as  good  in  this  area.    Vie  find  no 
accumulation  of  nitrates  in  the  shavings  plot.     This  of  course  can  be 
expected  from  that  type  of  material.    Nitrate  accumulation  for  the 
natural  cover  plot  has  been  low  as  most  of  the  natural  release  is  utiliz- 
ed in  the  groYfbh  of  new  plants,"  ■ 

Drainage  Studies  -  T,  Vi.  Sdminster,  Blacksburg,  Va. -"As ;  indi- 
cated previously,  several  'draw-down'  have  been  noted  in  the  studies  on 
tile  stabilization  and  sedimentation  in  soils  of  the  M(,)yock  series  1  The 
Drainage  Engineer  opened  the  tile  laterals  in  two  places  for  observation. 
The  first  place.  Lateral  k  (tile  placed  on  boards)  was  caused  by  broken 
tile  joint,    lie  definite  cause  for  the  breaka^^e  was  found.     The  best  that 
could  be  judged  indicated  that  the  pipe  for  probe  tube  located  over  the 
joint  had  been  disturbed,  breaking  the  tile  in  the  process.     The  second 
observation  was  made  in  Lateral  6  about  100  feet  below  the  sawdust  bind- 
ing study  area.     In  this  case  top  soil  could  be  traced  from  ground 
surface  to  tile.     Tile  joints  v^ere'  fitting  together  poorly,,  hovrever,  with 
the  inferior  grade  of  tile  used  for  the  study,  it  is  impossible  to 
determine  the  possibility  of  tile  movement.     The  asphalt-treated,  roofing 
paper  used  to  cover  the  tile  was  decayed  making'  its  value  questionable," 

Supplemental  Irrigation  Studies  -  James  Turnbull,  Lake  Alfred, 
Fla. -"Tests  made  on  our  irrigati  :.n  plots  at  Lake  Alfred  show  that 
irrigation  affects  the  internal  quality  of  citrus  as  well  as  the  size 
and  the  quantity  of  fruit  produced.     The  quantity  of  juice  per  fruit  is 
increased  by  irrigation  but  the  quality  of  the  juice  is  lowered," 
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irttgation  division 

Rainfall  Penetration,  Upper  Santa  ana  Valley,  Calif.  -  Dean  C. 
Muckel,  Pomona,  Calif. -"The  relationship  between  rainfall  penetrL^tion  be- 
loYiT  the  root  zone  and  annual  precipitation  was  calculated  for  19  irrigated 
and  non-irrigated  crops  in  Chino  Basin.     Rainfall  penetration  for  those 
crops  had  previously  been  determined  for  each  individual  year  from  192?- 
28  to  I9U6-I4.73  inclusive,  but  nad  not  been  correlated  vdth  annual 
precipitation.     RairJ"all  penetration  in  this  case  is  the  Vifater  resulting 
from  rains  on  the  valley  floor  which  are  in  excess  of  winter  evapo- 
transpiration,  fall  soil  moisture  deficiency  and  runoff.    In,  Chino  Basin, 
it  constitutes  a  substantial  contribution  to  the  ground  water  supplies, 
which  are  drai/vn  on  heavily  by  pumping  for  irrigation  and  other  uses.  The 
following  tabulation  shows  estimates  of  the  amount  of  annual  rainfall 
penetration  for  various  cr6ps: 

Seasonal  :    Estimated  annual  rainfall  penetration  below  r".ot  zone,  inches V 


nf all, : 
^hes  : 

Irrigated 

Mon- 

•irrigated 

Citrus  : 

Vifalnuts  : 

Alfalfa :-Hay  and  grain: Volunteer  grass 

: Brush 

9 

0 

1 

0  i 

0  .  ! 

0  i 

0 

12 

0 

0  i 

0.6.  j 

0.8  j 

0 

!  0 

15 

2.0 

0  1 

3.1.  i 

2.1  ,  ! 

l.il 

i  0 

18 

k.o 

0.5  i 

5.5  -i 

u.o  ; 

h^o 

j  0 

.21 

6.0 

3.0  1 

8.0  1 

5o9 

6:5 

i.li 

2h 

8.1 

5.U 

10. u  ! 

8.9 

1  U.3 

27 

10.2 

7.7 

12.8  i 

9.8  i 

11.1; 

'  7.0 

30 

12.3 

10.1  j 

i5o3  ! 

11.8  1 

lii.O 

1  9.9 

33 

lh.3 

12.5  ! 

17.7  ^ 

13.6  ! 

■  16,U 

i  12.8 

1/  Upper  Santa  jjia  Valley,  California." 

Imperial  Valley  Investigation,  Calif.  -  George  B.  Bradshaw,  Imperial, 
Calif .-"a  series  uf  twenty-fnot  soil  samples  are  being  taken  on  the 
Imperial  Irri^^tion  District's  East  Mesa  Experimental  Farm.    The  soil 
studies  are  being  made  on  virgin  desert  soil  that  has  been  wet  down  and 
alloY/ed  to  drain  for  three  days.    It  was,  necessary  to  wet  the  soil  before 
sampling  to  prevent  sloughing.     To  date  three  20-foot  soil  samoles  have 
been  taken  at  different  locations  on  the  560-acre  farm, 

"The  soils  were  found  to  be  fairly  uniform  in  both  texture  and  analysis  to 
a  depth  of  twenty  feet, 

"The  follovdng  data  are  for  the  sample  located  in  units  9  and  13,  and  is  a 
mean  for  the  20  foet« 
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Sieve  Analysis  -  Percentage  Retained  un  Each  Sieve 


#20  #30  #50  #100  #150       #200  Fan 

5-31  6.U5         6.33       56.51       13.75      3o31  3.3li 

"Bouy'^ucos  saraples  were  also  run  and  the  mean  silt  plus  clay  v/as  5»92 
percent.    The  difference  bet^ween  the  percent  in  the  pan  and  the  percent 
by  the  bouyoucos  is  attributed  to  the  small  hard  clay  nodules  that  were 
not  broken  down  fine  enough  to  reach  the  pan  during  sieving. 

"Field  moisture  samples  were  taken  and  used  to  supplement  laboratory 
saraples  run  by  V.  S.  Aronovici  at  Pomona,  California." 

San  Fernando  Valley^  Calif.  -  Vvilliara  i.f„  Donnan,  Los  Angeles,  Calif. - 
"Several  days  i^ere  spent  securing  in-place  soil  samples  from  the  various 
fall  deficiency  sampling  stations,    fibout  aO  samples  ■were  secured  i/vith 
the  Uhland  soil  sampling  unit  and  v<ith  a  saiupler  developed  in  the  Pomona 
laboratory.    From  these  saxnples,  data  vd.ll  be  secured  on  transmission 
rates,  volume  weights  and  mechanical  analysis^" 

G.  Marvin  Litz,  Los  Angeles,  Calif .-" Considerable  time  was  spent  prepar- 
ing  tvj"o  maps  of  the  high  water  table  area  in  the  San  Fernando  Valley  Soil 
Conservation  District,     The  data  were  taken  from  the  records  of  the 
piezometer  well  grid  system.     One  map  was  drawn  for  January  2,  19U7>  the 
date  of  highest  water  table  in  the  shallow  wells.     The  other  map  was 
drawn  for  October  5^  19hQ ,  the  date  of  the  lowest  water  table  during  the 
summer  and  fall  of  19U8.    During  this  time  interval  of  22  months  there 
has  been  no  appreciable  amount  of  rainfall.    The  t^tal  precipitation  for 
this  period  aggregates  about  11  inches  or  35  percent  of  normal.  The 
maps  show,  by  contour  lines,  the  depths  from  the  ground  surface  to  the 
ground  water  level,    a  comparison  of  the  two  indicates  that  leakage  from 
known  artesian  wells  and  high  pressure  water  mains  has  maintained  a  high 
water  table  in  parts  of  this  area.     There  has  been  little,  if  any, 
recession  in  water  tables  in  these  areas  even  though  the  period  has  been 
excessively  dry." 

Consumptive  Use  in  Colorado  -  Harry  F.  Blaney,  Los  ^ngeles,  Calif .-"Com- 
pilation of  irriga.tion  and  consumptive  use  of  water  data  for  the  South 
Platte  Basin  and  :'j?kansas  Valley  v^fere  completed  in  cooperation  with  the 
Colorado  V/ater  Conservation  Board.     Tentative  computed  rates  o,f  use, 
based  on  irrigation  and  climatological  data,  are  shown  in  the  following 
tabulation: 
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: 

Consiiinptive  use,  depth 

in  inches 

: 

: 

Grass  hay: Small  grain: 

Other  : 

Location     '  : 

Alfalfa: 

and  ; 

and  : 

annuals : 

Orchard 

: 

pasture  : 

beans  : 

South  Platto  Basin, Colo. 

,  . .. 

1 

i 

. 

'l/ator  District  1 

i 

2U.1 

10.9  ! 

15.3 

20.2 

2 

27.3  1 

2U.1 

10.8  ; 

15.3 

20.8 

"          "  3 

2U.1  1 

■^1.3 

10. 14  , 

IU.8 

19.8 

"           "         k  and  5 

26.2  1 

23a 

10.2  , 

lU.6 

lo,0 

If          ti        6    "  7 

2U=5  ; 

21.6 

10.5  ' 

15.0 

21.6 

8 

27.3  1 

2)4.1 

10.7  i 

j 

15.3 

20.8 

Arkansas  Valley^  Oolo. 

! 

■ 

Yifater  District  Ih  ■■ 

29«5  1 

260O  . 

9,5  i 

20.3 

"          "  67 

31-U  1 

27.7 

10c  2 

21.6 

Spreading  'iater  for  Storage  Under 

ground  -  ji 

.  T.  i.'iitchelson,  D. 

C.  Muckel 

H.  K,   Tjuse,  E.  Bliss,  Curtis  Johnson, -A  regular  monthly  meeting  was  held 
by  the  group  at  Bakersfield  December, 6-8  in  order  to  formulate  a  program 
of  execution  of  both  field  and  laboratory  activities.    All  essential 
equipment  and  supplies  have  now  been  procured  and  stored,  adjusted  and 
made  ready  for  future  laboratory  work.    Actual  laboratory  work  on  field 
samples  was  started  tovrard  the  latter  part  of  tne  month.     Samples  of  soil 
from  two  dry  experimental  ponds  were  plated  for  total  counts.     Samples  of 
water  from  two  operating  ponds  "v/cre  also  plated  along  with  a  sample  from 
the  water  supply.    These  samples  are  in  process  cf  incubation  and  counts 
have  not  yet  been  made. 

Operation  of  the  Buffer  P^nd  experiment  at  the  lAascc  Spreading  Area  v/as 
continued  throughout  the  month.    At  the  beginning,  tiie  inner  pond  only  ■ 
was  being  supplied,  with  water  to  determine 'what  effect,  if  any,  v/ould  be 
noted  if  the  outer  pond  was  permitted  to  go  dry.     The  outer  pond  v/as  per- 
mitted to  dry  up  beginning  on  October  19.     The  rate  of  percolation  in  the 
inner  pond  continued  to  drop  at  a  rapid  rate  at  first.     Then  the  rate 
became  less  rapid  until  about  November  5.     Through  the  remainder  of 
November  and  the  first  10  days  of  December,  the  rate  fluctuated  moderate- 
ly but  "Vvith  an  overall  downward  trend.     The  rate  at  the  time  the  outer 
pond  was  permitted  to  dry  up  ■^^as  2.85  feet  per  day.    The  average  rate  for 
the  period  November  5  to  9  was  l,i42  feet  per  day.     Successive  mean  rates 
for  5-day  periods  were  I.38,  l.ii5,  l.h9 ,  l.h9 ,  1.37,  and  1.32  for  the 
5-day  period  ending  on  December  9« 
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On  DGceraber-  10  water  was  turned  back  in  the  outer  pond  and  kept  at  the 
same  level  as  in  the  inner  pond.     The  rate  in  the  inner  pond  showed  an 
immediate  response  and  has  resumed  a  steady  and  moderately  rapid  decline 
since.    The  rates  of  percolation  for  successive  five-day  periods  are  as 
f  ollov/s : 

Dec.  10  to.  Ih 

1$  to  19 

20  to  2h 

25  to  29 
Dec.  30 
Dec.  31 

The  North  Kern  ..ater  Storage  District  has  recently  completed  the  ditch- 
ing and  side  gate  structures  for  several  hundred  more  acres  of  spreading 
area  near  the  liinter  Field  test  ponds.     Contour  checks  are  nov;  being 
constructed. 

A  report  from  the  Bureau  of  Reclamation  carries  the  information  that  the 
Kaweah  Delta  'Tater  Storage  District  has  decided  to  prepare  at  once  two 
5-acre  adjacent  plots  of  land  selected  by  the  Division  as  experimental 
areas  for  v/ater  spreading  in  order  to  carry  out,  on  a  larger  scale,  the 
experiments  v/e  have  been  running  on  the  small  ponds  at  Ifinter  Field  and 
liilasco.    On  one  of  these  plots  cotton  ball  hulls  will  be  disked  in  v/hile 
the  adjacent  plot  "vdll  be  operated  Yidthout  addition  of  foreign  material, 
as  a  check. 

General  Formula  for  Flow  in  Pipes  -  Fred  G.  Scobey. -There  has  been  added 
to  the  mass  of  United  States  data  novir  available  and  prepared  for 
digestion  in  development  of  a  basic  formula  for  capacity  of  new  comnier-' 
cially  smooth  pipes  of  all  kinds,  the  results  of  Swiss  and  Italian  obser- 
vations on  comparable  pipes.     There  has  also  been  added  the  data  produced 
by  the  tests  on  the  recently  completed  San  Diego  Aqueduct,     The  San 
Diego  Aqueduct  tests  were  conducted  by  a  field  party  under  the  personal 
direction  of  Scobey  on  several  sizes  of  some  20  individual  pipes  of  great 
length,  at  a  range  of  velocities  of  from  2  feet  to  nearly  10  feet  per 
second.    These  tests  on  i|8,  ^h,  72,  and  96  inch  pipe  indicate 
capacities  slightly  higher  than  our  general  formula,  which  is  expected 
since  the  pipes  were  all  nev/  v\rhen  the  tests  7/ere  made.     It  is  intended 
to  get  a  set  of  check  observations  during  iwarch  19U9  for  a  well  establish- 
ed run  of  water  at  maximum  capacity  of  the  line,  about  100  second-feet, 
to  equate  against  similar  runs  made  in  December  19U7.     Our  new  formula 
conforms  to  a  remarkable  degree  with  a  mde  range  of  sizes,  say,  from  U 
inches  to  18  feet  in  diameter  and  with  velocities  from  1  to  50  feet  per 
second. 


1,26  ft.  per  day 

l.lii  "  "  " 

1.09  "  "  " 

0.97  "  "  " 

0.90  "  "  " 

0.86  "  "  " 
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Irrigation  Practices  and  Consumptive  Use  of  liater  -  Paul  a.  Ewing.-The 
report  on  "Irrigation  Practices  and  Consumptive  Use  of  V;atcr  in  pajaro 
Valley,"  prepared  by  Messrs.  Blaney  and  Ewing,  vras  completed  and  sub- 
mitted.   The  State  Engineer  has  accepted  the  report  with  complimentary  ' 
a  cknowledgment . 

Friction  Losses  in  Pipes  and  Fittings  -  Carl  ?.ohwer. -Computation  of  the 
friction  losses  through  ky  6,  and  b-inch  standard  swing- check  valves  v/as 
completed  and  "vrork  was  started  on  the .  computation  of  the  losses  through 
6,  8j  10  and  12-inch  Dempster  check  .valves*  ■  ■  These  tests  shov/  that  the 
losses  do  not  increase  uniformly  as  .the -discharge  increases,  but  they 
may  decrease  slightly  with  increased  flow -as  the  check  valve  opens. 
Tests  reported  elsewhere  show  similar  decreases,  ■ 

\Yell  Screen  Performance  Tests. -The  bins  for  storing  the  special  gravel 
for  the  gravel  envelope  tests  were  completed  and  the  1_,  1/2,  and  l/h- 
inch  gravel  Yias  received  and  stored  in  the  bins.    Because  it  was  impos- 
sible to  get  travel  of  the  exact  sizes  required  for  the  tests,  it  vdll 
be  necessary  to  re-screen  all  the  gravel,.  - 

Tests  were  completed  on  a  ftkO  Johnson  screen  v/hen  all  the  perforations 
were  closed  with  a  rubber  band  except  the  bottom  portion  of  the  screen. 
These  tests  Y/ere  made  on  the  screen  when  all  but  6  inches  and  all  but  3 
inches  vrere  covered.    Under  these  conditions,  flov/  occurred  through  all 
the  open  perforations  and  not  just  through  the  bottom  portion  as  when 
the  2U-inch  lengths  of  perforation  v/ere  all  open.    For  the  3  and  6-inch 
sections  the  losses  follow  the  same  pattern  as  those  for  the  screens 
with  punched  perforations,    Viihen  reduced  to  equivalent  flow  per  foot  of 
perforated  screen,  however^  they  are  not  quite  the  same.     This  may  be 
due  to  the  fact  that  any  trash  in  the  water  which  catches  on  the  screen 
obstructs  a  relatively  larger  proportion  of  the  area  of  the  perf ora-  ■ 
tions.     Since  it  is  impossible  to  keep  the  water  free  of  all  trash,  it 
is  doubtful  whether  it  will  ever  be  p'jssible  to  get  perfect  agreement 
in  the  results.  •  . 

Ivan  D.  I'.'ood,  Denver,  Colo. -December  2nd,  Yjenatchee,  '.Washington.  Meet- 
ing  of  the  Soil  Conservation  District  Boards  and'  other  state  and 
government  officials.     Presented  a  general  discussion  on  irrigation 
subjects  mth  particular  attention  to  water  disti^ibUtion,    Attention  v/as 
also  given  to  the  need  for  development  of  a  general  educational  program- 
on  irrigation  for  the  State  of  '.i/ashington  and  closer  cooperation  between 
all  agencies  ccmccrned. 

December  3rd,  Yakima,  l.'ashington.    Meeting  similar  to  the  one  mentioned 
above  but  v\rith  more  interest  and  larger  attendance.    A  number  of 
extemporaneous  talks  by  influential  farmers  stressed  the  need  for  a 
change  in  policy  on  major  irrigation  developments.     It  \ms  the  general 
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consensus  of  opinion  of  those  present  that  more  development  work  on  the 
farm  units  must  be  done  before  settlers  are  put  on  the  land.     It  vvas 
strongly  ro commended  that  attention  to  this  point  be  given  on  the 
Columbia  Basin  project.     The  material  which  I  presented  was  the  same  as 
the  meeting  on  December  2nd. 

December  Uth,  Yakima ^  jvashington.    Was  principal  speaker  at  a  meeting  of 
the  Yakima  Bar  Association.    An' opportunity  was  presented  to  give  the 
"Bar  Association  a  picture  of  the  irrigation  problems  in  V«ashington  and 
to  stress  the  need  for  better  cooperation  between  agencies  and  the  de- 
velopment of  a  comprehensive  educational  program  for  the  State.     In  this 
meeting,  which  lasted  about  2-1/2  hours,  much  interest  was  evidenced  by 
those  in  attendance  and  lively  discussions  took  place. 

December  6th,  Prosser,  iVashington.    im  intor-agency  meeting  was  held  at 
this  point  for  the  purpose  of  planning  future  educational  activities  for 
the  State  of  WashJ.ngton,     This  was  an  all-day  meeting  and  was  attended 
by  18  members  of  the  Extension  Service,  Soil  Conservation  Service, 
Bureau  of  Reclamation  as  well  as  personnel  from  the  n/ashington  State 
College.    I  acted  as  discussion  leader  and  believe  that  this  meeting 
points  the  way  not  only  to  better  cooperation  in  this  state  between 
various  agencies  but  to  a  better  educational  program.     Pending  the  ap- 
proval of  higher  authority  it  was  decided  to  hold  a  3  or  U-day  inter- 
agency school  in  the  summer  of  19h9  -  this  to  be  followed  by  other 
activities,  plans  for  which  -will  be  formulated  later. 

Sprinkler  Irrif^ation  Studies  -  v'J.  D. -Criddle,  Boise,  Idaho . -Sprinkler 
irrigation  work  this  month  included  assistance  to  operations  in  the 
Caldwell  Area,  assistance  to  local  dealers  in  sprinkler  equipment  and 
working  out  details  of  the  project  Vfcrk  Plan  to  meet  the  suggestions 
made  by  the  U.  S.  Bureau  of  Reclamation, 

Two  calls  for  instruction  in  the  design  of  sprinkler  systems  were  receiv- 
ed from  local  dealers  who  have  recently  added  sprinkling  equipment  to 
their  line  of  irrigation  supplies. 

Assistance  to  the  Caldwell  Soil  Conservation  District  Office  was  given  in 
the  methods  of  design  of  orchard  sprinkling  systems  and  the  design  of  a 
system  to  be  used  on  a  farm  having  a  planned  crop  rotation  of  eight  years 
in  grain,  pasture  and  alfalfa.    A  comparison  betv/een  leveling  and  the 
cost  of  installing  a  sprinkler  system  on  this  farm  is  being  made. 

Mr.  Griddle  and  wir.  Pair  attended  a  meeting  -ndth  representatives  of  the 
U.  S.  Bureau  of  Reclamation  to  discuss  the  project  work  plan.    An  improve- 
ment in  the  economical  problem  in  the  plan  to  get  that  information  as 
soon  as  possible  v;-as  suggested  by  the  Project  plans  sections  of  the 
Bureau.    All  other  phases  of  the  plan  met  with  their  approval.    Ivlr.  Karl 
Lee  was  appointed  to  the  Advisory  Coirjnittee  of  the  project  to  represent 
the  Project  Planning  Division  of  the  Bureau  of  Reclamation, 
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Silt  Studies  -  Dean  1'/.  Bloodgood,  Austin,  Texas. -Not  much  to  repcirt.  on 
silt  studies  fur  December  on  account  of  the  suspension  of  activities  in 
the  silt  laboratory  during  the  holiday  season  from  December  1^  to 
January  3.     In  order  to  cooperate  with  the  postal  authorities  during  the 
holiday  season  in  the  congestion  of  mail^  "vje  have  followed  the  usual 
custom  of  requesting  our  field  men  to  withhold  the  mailing  of  water 
samples  until  after  the  rush  is  over  or  has  subsided.     Texas  streams  con- 
tinue to  remain  dry  or  at  very  low  vvater  stage,  and  if  it  does  not  rain  i 
soon,  we  might  as  well  "close  up  shop"  as  far  as  silt  is  concerned, 
iilost  of  the  water  samples  received  at  the  laboratory  do  not  contain  any  ^ 
silt. 

During  the  month  I  inspected  our  silt  v/ork  at  the  San  Saba  station  on  the 
Colorado  River,  the  Llano  station  on, the  Llano  River,  and  Buchanan  and 
Inks  Dam  on  the  Colorado  River.     The  river  discharge  at  San  Saoa  and 
Llano  is  far  below  normal  and  the  waters  are  clear  -  no  silt.  The 
Buchanan  and  Inks  reservoirs  contain  considerable  water  but  none  is  being 
released  at  either  of  them  -  consequently,  no  silt  is  being  by-passed.. 
Marshall  Ford  reservoir,  located  below  the  Buchanan  and  Inks  Dam,  is 
practically  empty  (has  a  storage  capacity  of  about -'2,000,000  acre-feet). 

Irrigation  Studies. -On  December  7  I  visited  the  plantation  of  Johnie 
Barton,  located  on  the  Colorado  Hiver  near  Bastrop,  for  the  purpose  of 
discussing  with  him  the  possibility  of  using  pumped  river  water  for  the 
irrigation  of  his  various  pecan  groves.     Before  the  construction  of  the 
dams  on  the.  Colorado  ^ver  there  were  times  when  it  overflovjed  its  banks 
and  vv-atcred  the  pecan  groves.     Since  then,  the  dams  have  prevented  flood 
waters  from  overflowing  the  banks  and  the  pecan  groves  have  suffered 
from  the  loss  of  an  abundance  of  water.     It  appears  from  my  conversation 
T/dth  Mr.  Barton  that  pecan  trees  ha\'-e  a  long  tap  root  and  flourish  best 
vdth  the  "feet"  (roots)  in  water.     To  supplement  the  overflowed  waters 
Mr.  Barton  plans  to  pump  water  from  the  river  and  irrigate  an  experiment- 
al tract  of  about  ^0  acres  of  pecans.     He  believes  two  irrigations  of  ^ 
about  h  acre-inches  per  acre  each  will  improve  the  quality  and  yield  of  / 
pecans.     He  desires  our  assistance  in  his  plans.     I  do  not  know  of  any  ... \ 

information  on  the  irrigation  of  pecans  nor  the  v/ater  requirements  for  '■  ^ 

this  particular  crop.  Many  of  the  pecans  I  have  purchased  this  year  have 
not  filled  out,  probably  due  to  the  lack  of  .sufficient  water  and  moisture 
for  good  growth. 


